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The Parish Improved High Speed iid. off, adjust ible in the usual manner byt the gov- throughout convenient means of adjustment, 


We present, with this, engravings of a high 
speed engine built by the Ottawa Iron 
Works, at Ferrysburg, Mich. The intention 
in the design of this engine is to provide for 
high piston speed, that is up to 900 feet, and 
at the same time 
bring this about by a 
construction that shall 
insure reliable 
tion, and require 
especial skill or atten 
tion. 

To provide for this 
the frame which is of 
the girder type, 
strongly proportioned, 
and the center line of 
the cylinder is brought 
near the founda- 
tion as practicable, by 
which means the vibra- 
tion incident to rapid 
reciprocation 


to 


opera- 
no 


18 


us 


is re- 
duced. 

The main journals 
large, well fitted, 
und provided with 
boxes which ad 
justed at an angle be 
tween the horizontal 
and vertical plancs, 
the intention being to 
provide for the required 
adjustment in each direction, 
use of side gibs, or loose parts. 

The connecting rod, which is three times 
the stroke of the piston in length, is fitted 
with solid ends, the adjustment of the brasses 


ure 


are 


without the 


being made by the means of wedges and 
screws. This ample length 1educes_ the 


friction, and the 
been found advisable 
in high speed engines. 

The crank pin is of 
steel, andis accurately 
vround and fitted to a 
counter-balanced 
crank. 

The cross-head is ar 
ranged with a remova 
ble pin, so located 
to bring the bearing for 
the connecting rod 
the center, while the 
gibs, which are of large 
surface, 


absence of loose parts has 


disc 


as 


are adjusted 
for wear in such a way 
be at all times 
substantially backed to 
prevent springing and 


us to 


distortion, and to bring 


about equal wear of 
slides and gibs. The 
advantage of the re- 


movable pin is in the 

fact that it can 

moved for repairs, 

a new one substituted 

at any time at a trifling expense. 
To provide ag 


be re 


or 


ainst loss from clearance, and 
to bring about the compression necessary for 
smooth running at high specd, without dis- 
the made as 
direct as practicable from each end of the 
cylinder. 


torted valve motion, ports are 


rhese engines are made with automatic cut 


ernor, or with plain slide valves and throttling 
governor, as may be desired. 

The automatic cut-off is of course designed 
for use where fuel economy is an important 
consideration, while the plain slide valve 
with throttling governor is more particularly 


ay 
my | 


Front VIEW OF THE 
adapted to situations where fuel is of little 
value, or, asin some instances, in saw mills 
and wood working establishments, where it is 
sometimes rather an advantage than other- 
wise to dispose of the waste which is used for 
fuel. 

The speed at which these engines may be 
run makes it convenient to connect direct, and 


View 


Back 


OF THE 
when connecting by belt permits the use of 
pulleys of nearer equal diameters, and hence 
better belt action. 

The arrangement of cut-off for automatic 
operation consists of supplementary valves in 
connection with a ported slide. 

The valve rod, piston rod and other parts, 
where are made of and 


advisable, steel, 





PARISH 


and for lubrication are provided, 
*——e 


Contraction and Cracking of Castings. 








By THomaAs D. WEsT. 


is geh- 


The query of why a casting cracks, 


or. 


ry 


all 


quit 


— 


ma mmm — 





Partso H1gH SPEED ENGINE. 


erally looked upon as a conundrum; at least 
the different answers to the question, and the 
different theories on the subject, would lead 
one to think so. There are very few things 
about a foundry that seem to be so little un 
derstood as the contraction of iron when cool- 
ing. Few appear to know whether there is 
any difference in the contraction of thin and 





Hian SePeep ENGINE. 


thick 
iron. 


castings, hard or soft, or hot or dull 
Is the contraction of iron gradual, 
is it true that castings have little or no con- 
traction vertically is thought to be the 
by a writer on ‘‘ Why don’t 
shrink vertically?” in the AMERICAN MAcniIn- 
sT, March 26, 1881, and signed ‘‘ Moulder.” 
The writer of the article referred to will 


as 


case castings 
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please excuse me for not noticing it before. 
My only excuse is that I was waiting to see 
if some one else would not answer it. 

My opinion is that castings do shrink ver 
tically, which opinion is borne out by expe- 
rience, and by practical tests whick I have 
made. 

Not long since I had 
two patterns made, 54’ 
long, by 
square, These patterns 
were moulded in two 
One flask was 
suspended so as to cast 
the mould vertically, 
and the other was cast 
horizontally, When 
moulding the one that 
verti- 
eally, taken 
to ram it so that there 
would be no straining 
the 
prevent the lower end 
from there 
was an iron chill ram- 
med firmly up against 
the end of the pattern. 
These two flasks were 
cast out the same 
small ladle of iron. If 
“Moulder” will try his 
theory by the above 
practical test, he will 
see where it is not cor- 
able to tell, so far as 
the contraction which of the 
were cast vertically. “This is as fair 
could be made to determine whether 

contract vertically The 
may say he has measured castings 
that have been cast vertically, and found no 
This may be all true enough. 
lots of cast- 
ings thus made which 
longer 
So 


one inch 


tlasks. 


was to be east 


eare Was 


on sides, and to 


straining, 


of 


rect, for he will not be 
is concerned, 
castings 
a test as 
not. 


castings or 


moulder 


contraction. 
There are 


will measure 
than the pattern. 
also many castings cast 
horizontally have been 
found to be larger than 


the pattern. Again 
the question could be 
asked ‘‘ What is the 
cause of this?” to an- 
swer which it can be 
suid: the straining of 
moulds. 

A moulder or pat 
tern maker that has 


had expericnce in ma 
king heavy rolls will, 
or should,always make 
the 
> swept 


of a 
mould, the 
pattern, smaller than 
the end that is cast up. 
How much smaller will 
depend ou the length 
and body of the cast- 
The difference 
will vary from 1-16 up to ¢ of an inch. 

L have seen 2 rolling mill boss come into a 
§ Pitt with such fire in his eyes that the 
trembled when 
in the name of common sense, 
his rolls 
and not have 
that it would 


lower end 


or 


ing. 


moulder has all over, 
‘Why, 
he could not make the lower end of 
the same size as the upper end,” 


the wabbler so much too large, 


poor 
asked, 








take a good chipper a week to chip it so as 
to have the coupling that goes easy on the 
top end fit the bottom end. 

That castings contract vertically has often 
been proved in making rolls I have seen the 
upper wabblers cracked and pulled off from 
the neck of rolls, from no other cause than 
the contraction of the casting, and the care- 
lessness of the moulder, That is, when feed- 
ing up his roll with hot iron to supply the 
shrinkage, he would let a flange form on top 
of and 
rest on the iron flask or boxes that are used 


his feeding head, so as to come out 


for forming the feeding head, and when the 
cooling crust commenced to contract it was 
held up by this flange. Of course it formed 
a crack or breakage in the neck,or wabblers, 
because the half molten metal was not strong 
enough to lift up the whole roll from the 
bottom of the mould. 

In moulding castings that are cast vertical- 
ly, there is generally more or less straining 
of the bottom portion of the mould, which in 
many cases cannot be avoided. Loam and 
dry sand moulds are strained more or less, but 


of course not so much as green sand moulds. 


To know whether a casting has contracted 
vertically or not, it is necessary to take exact 
measurements of the mould (not the pattern 
or sweep), as there is often a difference be- | 
tween the mould and the sweep or pattern. | 

After the casting comes out, compare the | 
measuring rod or stick with it, carefully note 
and allow for evident straining. I think it 
will be found that the casting has contract- 
ed as much vertically as it would horizontal- 
ly, were it possible to have cast it so. There 
are often castings poured horizontally that if 
measured would not only show no contrac- 
tion, but would be larger than the pattern 
tliey were moulded from; especially if the 
castings were heavy. 

Cores will sometimes greatly prevent the 


Often light | 
proportioned castings, having cores surround- 
ed with metal, will crack,from there not be 
ing body enough of iron to press the cores 
together. When iron is run all around cores, 
and the thickness of irun is over one inch, the 
cores will expand so as to force iron up 
through the feeding heads, risers and pouring 
Should the tops of the gates get fro- 


free contraction of a casting. 


gates, 
zen soon after the mould is poured, so as not 
to allow the expanded iron to come out 
through the gates, the iron will press against 
the sides and surfaces of the mould, forcing 
them outward, and when the castings come 
out, they are sometimes found to be larger,or 
as large, as the pattern; thus showing as far 
as measurement is concerned that there has 
been no contraction. 

The purer or better the grades of irons, the 
less contraction there is. Heavy bodies of 
iron contract less than light ones. The more 
contraction there is the more liable are the 
castings to crack. Castings having light and 
heavy parts combined or connected, always 
have a strain on them. 

Pattern makers usually allow the same 
If they would 
make a small piece the same size as some part 


shrinkage on all castings. 


of a mould to be poured, and have a piece 
moulded and poured from the same iron and 
at the same time the main casting is poured, 
they would find that generally the iron con- 
tracts differently in the two cases. 

The* moulder drawing these test 
pieces must be very careful not to rap them 
end-ways. 


when 


It is not the pattern makers that are to 
blame for the prevailing ignorance of the dif- | 
ferent contraction of iron in light and heavy 





castings. It is the foremen and proprietors | 
of the foundry, for allowing the pattern 

maker to use the same shrink rule for every 
pattern he makes, | 


When a casting comes out too large, the | 
first thing that is thought of is to swear that | 
the pattern maker has made the pattern too | 
large. When it is measured and found to be | 
right, they come to the conclusion that the 
moulder has let his mould strain too much, 
which is an admirable corner to crawl out | 
of. 

[f proprietors of foundries would order | 
their foremen, also their pattern makers, to 
take measurements for one month of all the | 


different forms of castings that they may be | them, or for some special purpose. 


|} casting. The designer or draughtsman often 
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called upon to cast, at least all that are large | 
and of different proportions; also,during this 
month’s experiments, make test bars of all} 
the different grades of iron that are used in| 
the foundry, and after making note of their| 
contraction, then try their tensile or breaking 
strain, something would be learned. To do| 
all this requires no great labor or time. 
Moulders that take an interest in their trade 
could, whenever they make a casting of any 
note, test the contraction and keep a record 
of experiments that would be valuable. 


| 
} 


| 
| 











The moulder or pattern maker is not always 
responsible for the breaking or cracking of 


designs forms that the best of iron and man- | 
agement would not prevent from cracking. 

Sometimes castings will stand in the shop for 

weeks and even months, and to the surprise 

of all will then crack. 

Not long since I had occasion to cast a bar 
4” x 9”, and 14 feet long. With the same 
quality of iron I cast a test bar exactly the 
same length, and 13” x2”, both of which are 
shown at Vand D, The contraction of the 
thick bar was only 7’, while that of the thin 
one was 134’, or a difference of j’. This 
gives some idea of the strain that 1s always 
in castings that are not made of proper pro- 
portions, and also shows the difference there 
is in the contraction of thin and thick bodies 
of iron. These simple tests are such as any | 
one can make. 

To test the difference of strength between 
a casting poured with hot iron and one 
poured with dull iron, I made two bars, and 
poured one with the iron hot, and then stir- 
1ing and mixing up the rest of the iron 
with a rod (so as to work up the impurities in 
the iron to the surface) until it was as dull as | 
would run with safety, I poured the second | 
one, The next day I took the bars and resting 
§’’ of each end on a good, solid iron bearing— 
the one that was poured with hot iron first— 
comimenced by putting on 50 pounds scale 
weights in the middle of the bar. Eight 
pounds were piled on, but before the weight | 
of the ninth one was all on the bar broke. 

Now, taking the bar that was poured with 
dull iron, the whole nine weights were piled | 
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holes are made in castings for lightening 
them, the castings will be stronger for having 
the holes round, oblong or oval, instead of 
having them square. Sometimes, when square 
holes are made in castings, they will crack, as 
shown at P; whereas, if the corner is rounded, 
A, it will not crack. A heavy 
rib X, cast on to strengthen square holes, will 


as shown at 


| often do more harm than good, as it causes a 


strain by making the casting disproportion- 
ate. 

I have seen castings having on them heavy 
projections, flanges or ribs crack, that, were 
they cast without these parts, would stand a 


| great blow or weight upon them before cracking 
or breaking. Cracks generally start from some 


thin or sharp corner, and, when once started, 
run through the entire body of the casting, 
the thick portions offering no more resistance, 


| apparently, than the thin. A moulder, when 


making a new casting, should study the 
points or sharp corners that will be subject 
to strains, or disproportionate contraction; 
and, if possible, have the sharp corners made 
rounding, and the thin or thick portions 
made heavier or lighter. Should he be told 
that it will not do to change these parts, he 
then, should the casting crack (providing 
that he has done all that, he could to uni- 
formly cool it),is not be held responsible. Often 
castings crack that would not, had the heavy 
portions been exposed to the air as soon as 
they would admit of it. 

Some may say, with better iron, the cast- 
ing would not crack. This is all true enough 
in many cases. <A good, strong iron, having 
very little contraction about it, would almost 
make a surety of making a casting of ex- 
treme proportions without liability of crack- 
ing; but this is not the kind of iron we usually 
have to deal with. Of course, the pig-iron 
merchant tells us his iron is possessed of 
all these qualities, and, not having means of 
knowing till we buy a car load or so, which 
js never found better than recommended, but 
which on hand must be used. 

The best brands of iron that can be had 
will never have two shipments alike. The 
trial lot may be very fair, on the strength of 
which you may make a large order, which, 
when received, will very seldom be as good 
as the first. 

The cut shown of a fly-wheel, having the 
hub split between every arm, is a good plan 
to adopt when making large pulleys, fiy- 
wheels, or gears having cast-iron arms. A 
wheel made in this way can be relied on. 
Each arm being a separate casting by itself, 
when it contracts it is free from any strain or 
pull, as is the case when the hub is made in 
one solid casting. Castings made this way 
are banded with wrought rings, and the open- 
ing in hub filled with babbitt. 

When a wheel of any description has cast- 
iron arms, rim and hub all one piece, there 


is generally a strain on the arms or rim of | 


the wheel, in extent depending on the pro- 
If the rim 
is light and the arms heavy, we may look for 
a cracked rim, caused by the thin rim con- 
tracting faster and more than the arms. 
Again the arms will be the part to crack, 
caused by the rim being too heavy. Ineither 


portion of the rim and arms. 


instance, this generally happens while the | 


casting is yet hot and in the sand. 
In the case of pulleys, etc., having the 
arms crack after the casting is taken out of 


the sand, we have a more complicated state | 


af 





striping around it, taking out the core, and 
| cooling with water. 

Above everything, as regards the contrac- 
|tion and cracking of castings, we should 
not forget that a thin body of iron will 
contract more than a thick body, and, when- 
|ever there i 





is a casting formed dispropor- 
| tionately, there is always more or less strain 
/on some portion of it. 
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Lubricating Bearings. 


By Lewis F. LYNE. 


In the AMERICAN Macutnist of Novem- 
ber 1, 1879, I endeavored, in the following 
language, to describe some of the inconsist- 
encies of manufacturers and persons having 
charge of machinery in the improper selection 
and use of lubricants: 
| ‘It is impossible for a bearing to run cool 
juntil the high places are reduced, so that 
| there will be a uniform film of unguent be- 
tween the two surfaces. It is a custom for 
purchasing agents, and in some cases for 
practical men, when ordering oil, to mention 
simply ‘lubricating oil,’ without specify- 
ing the kind of bearings for which it is to 
be used. The latter is a very essential 
point. 





Frequently, when the oil is received, 
it is found to give poor satisfaction, and 
some of the bearings are found to run hot. 
Under these circumstances, the oil is gener- 
ally charged with the fault, when, in reality, 
the fault has been in giving the order. A 
good lubricant for small, close fitting, fast- 
running bearings must be of a very fine 
quality, and have a light body in order to 


distribute itself between the close-fitting 
surfaces. Such a lubricant is entirely unfit 


for large bearings, where more body_ is 
required to carry the heavy weight which 
is placed upon them. It is the practice in 
most shops to use the same kind of lubri- 
cating oil for all the machinery, which, 
when properly considered, is both unreason- 
able and extravagant, for the reason that a 
bearing, when imperfectly lubricated, is worn 
away much faster than it would otherwise 
be, and on fine machinery the lost motion in 
the bearings requires frequent attention.” 

Experiments are constantly being made 
with a view of producing a cheaper lubricant 
than the best oils now known, and which shall 
possess all their desirable qualities as lubri- 
cators. For heavy shafting the journals are 
generally lubricated either by means of oil 
boxes or cavities in the upper part of the cap 
of the journal, so that tallow, grease, oil or 
other lubricant may be placed therein. The 
old way was to fill the oil box with tallow, 
leaving a small space for oil; and, in case the 
box should heat, the tallow would melt and 
run down over the journal. 

I remember some years ago in a mill, there 
was a wall box supporting a five inch shaft 
which would get hot and remain so in spite 
of all the efforts made to cool it. Oil,sulphur 
and tallow, water, were each used in great 
abundance, but still the journal refused to 
surrender, Finally, one night I raised the shaft 
| and removed the composition box, and had 
| it carefully cleaned. The shaft having also 
| been cleaned a very light film of lamp black 
| was applied to the shaft,after which the box 
| was gently rubbed over it.. This test revealed 
| the fact that the bearing was all right so far 
las fitting was concerned, but the surfaces of 
both the shaft and box were rough, and the 
skin of the metal disturbed. The load upon 
| the bearing being heavy it was sure to heat. I 
| obtained some pure flake graphite, and hav- 
|ing melted a pot of pure tallow, I stirred ina 
| liberal dose of the graphite. The box having 





on, and an additional 60 pounds’ weight, the| of affairs to deal with. In pulleys having | been replaced, both bearing surfaces were 


whole resting on the bar about cight seconds, | 
when it broke. That 1s, the one poured dull | 
broke with 510 pounds, while the one poured 
with hot iron broke with a weight of between 
400 and 450 pounds. The size of these bars 
was 1” square and 4 feet 6” long. 

Often a man will go to a foundry to get a 
bid on some plain plates, and thinking that 
the foundry man will put poor iron into them, 
he will ask for a low figure. He gets his low 
figures ; also gets the iron in his 
plates. Common plate castings require as 


poor 


good iron as the common run of machinery 


castings; in fact, there are very few castings 
made but should have fairly 
into them, with the exception 


good iron put 
of such pieces 


}as sash weights, 


Often plates are made with holes to lighten | 
When |! 





heavy arms, compared with the rim, we 
often see the heavy arms cracked, the light 
rim remaining whole. In looking at such 
castings, it will be observed that the hub is 
heavy in proportion to the armsand rim. This 
hub is the last portion of the pulley to be- 
come solid; the rim, being light, has be- 
come solid, and is already contracting, driv- 
ing before it the half-molten arms into the 
yet liquid iron in the heavy hub. When 
the hub solidifies, it contracts, pulling with 
it the arms, causing a strain, which, when 
the pulley gets a slight jar, will make the 
arms crack at the weakest point. 

The same principle is involved in light- 
armed pulleys as in heavy ones; that is, so 
far as the heavy hub is concerned. 

When there is a heavy hub required, it 
should be cooled as soon as possible by 





‘covered with the mixture of graphite and tal- 
low,and the shaft lowered to its place. In the 
| morning when the machinery was started the 
box warmed up to about a blood heat and re- 
mained so for several hours, after which it 
cooled down and gave no more trouble. Ina 
few days it was examined, when the surfaces 
were found polished like alooking glass. The 
graphite had become imbedded in the pores 
of the metal and formed a very fine wearing 
surface which ran with very little friction. I 
have since made use of this mixture for cool- 
ing heavy journals and have always found it 
successful. 1 have also used graphite mixed 
with oil for lubricating purposes, but have 
experienced difficulty from the graphite sepa- 
rating from the oil. I understand, however, 
that quite recent experiments have resulted 
,in a chemical combination of oil with pure 
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graphite, so perfectly that they fail to sepa- 
rate after standing quietly in a vessel for 
months. 

In using oil for lubricating a line shaft I 
prefer to use automatic oil cups, except in 
cases where self-oiling boxes are used. I be- 
believe the latter plan to be the most eco- 
nomical. The boxes should have wipers so as 
to exclude every particle of dust which min- 
gles with the lubricant and scratches the sur- 
faces of the journals. The great cause of the 
journal bearings upon railway cars being 
worn away is the fact that dust is freely ad 
mitted to the bearings, mixes with the oil and 
destroys the journal. I have known abso- 
lutely tight boxes to run until the wheels had 
to be renewed,simply by the addition of a lit- 
tle pure oil occasionally. 

With automatic oil cups I have known 


journals to run with from 35 to 40 drops of | 


oil per week, and have all the lubrication re- 
quired. In many shops a ‘‘ doper ” is required 
to oil up the shafting every other day, and.as 
a rule, each time he oils up more than as much 


oil is wasted as would be required to run a} 
The best oil judiciously used will in | 


month, 
every case prove the cheapest and most eco- 
nomical in the end. 
en 
New Parallel Bench Vise. 


In the shop, the use of some form of vise 
in which the motion of the movable jaw is 
such as to keep the clamping faces at all 
times parallel, may be said in this country to 
be universal. It needs no argument to dem- 
onstrate the superiority df such a vise over 
the old fashioned affairs, which have become 
in the machine shop objects of curiosity 
rather than tools for use. The parallel vise, 
although for a time considered reasonably 
compiete in itself, naturally led to the pro- 
viding of means whereby the distance be- 
tween the jaws could be more rapidly ad- 
justed than it could be by the operation ot 
the screw, which if made of coarse pitch 
provides for too little clamping power, and 
if of fine pitch makes the operation of moy- 
ing the jaw tedious in the time consumed. 

The means provided for the rapid adjust- 
ment of the movable jaw have been various, 
one of which is that represented in the ac- 
companying engraving of a vise just brought 
out by John Thomson, of 9 Spruce Street, 
New York. 

This vise in its general features is neat in 
appearance, presenting no unsightly arrange- 
ment of parts to bring about the desired ends, 
Referring to the engraving it will be seen 
that the two jaws are connected and guided 
together by two parallel] rods. The lower 
side of the upper rod is suitably flattened, 
and provided with ratchet teeth. A pawl 
which is situated inside the back jaw engages 
with these teeth, but is disengaged at will by 
the operation of either of two handles, one of 
which is shown at the side of the back jaw, 
the other being situated on the opposite side, 
When thus disengaged the front jaw is free 
to be moved to any desired position, where it 
is instantly clamped by the motion of the | 
handle to its normal position, as shown. | 

The outer end of the upper or ratchet rod 
(inside the movable jaw) is a nut, in which 
the clamping screw works, operated by the lev- 
er shown, in the ordinary manner. By means 
of this screw the front jaw may be moved a 
distance of 113’, but for obvious | 
reasons the necessity for more than a slight 
movement of this jaw by the screw is not re- | 
quired, the pitch of the screw is made -”. 
This fine pitch insures the firm clamping of 
whatever is being held between the jaws, by 
the application of a moderate pressure on 
the handle. 


since, 


A stop motion is provided in| 
connection with the ratchet rod and clamp- | 
ing screw, so that the screw cannot be so far 

removed from the nut as to leave insuflicient 

thread to suitably hold without danger of | 
stripping. 


The lower rod is accurately and rigidly 
fitted in the outer jaw, and guided through 
the hole in the inner or fixed jaw. 

The two rods named, as well as the rat- 
chet spindle, pawl, pawl shaft, screw and 
lever are of steel. The faces of the jaws are 
steel welded on in the mould. 

This vise is being made by .special ma- | 


chinery and is, we are told, absolutely inter- 
changeable in all its parts. 


—_>-—— 


New Machine Tools. 


We present herewith engravings of two 
machine tools, recently brought out by R. 
W. Rexford, 11 N. Sixth Street, Philadelphia, 
Pa. The power drill is designed for small 
and medium work. It is adapted to being 
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NEW PARALLEL BENCH V 
fastened on the bench, or may be otherwise 
conveniently located. Its capacity is 5 inches 
to center and to drill a hole one inch deep. 

The spindle is of steel, fitted with Morse 
taper. The lever feed is provided with an 
| easily-adjusted depth gauge, which is very 
convenient for drilling holes to a definite 
depth. One size is made 7}” swing, 

The driving belt passes over the idle pulleys 
and thence to the spindle pulley, and in 
operation when the lever is released a quick- 
return motion is brought about by the ten- 
dency of the belt to bring the pulley on the 
spindle even with the idlers. 

The engine lathe swings 
eleven inches over the bed, 734 
Inches over the carriage and 
will take fect between 
centers. The head spindle is 


» 
vo 





shire, Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Penn- 
sylvania Delaware, Maryland, Louisiana, 
Ohio, Michigan, Kentucky, Missouri, Indiana, 
IHinois, Wisconsin, Minnesota, California, 
Nevada and Colorado, also the district of 
Columbia. The foreign representatives in the 
society hail from England, Scotland, China, 
the Provinces of Quebec, Ontario and Mani 
toba. The growth of this young society in 
influence 
its 


and 
surprised 


nunmbers 
has even 
most enthusiastic friends. 


ope 

The Society of Electric 
Light Engineers, has been 
organized in Brooklyn, 
N. Y., composed of en- 
gineers employed to run 
electric lights. M. Man- 


ning, is president, and 
Geo. B. Steubler, secre- 
tary. 
o—ap>e 
7 It is reported that 70 
ISE, new organizations have 
been perfected in Chi- 


cago for manufacturing purposes; and that 
the aggregate capital is over $22,000,000. 


ES — 


The Tertile Man ufacturer **Reduc- 
ing the tax on whiskey and tobacco will not 
reduce the price of drinks and cigars.”’ This, 
perhaps, explains why our 
does not favor the reduction. 


Says; 


contemporary 


ee 
The Paris’an says that the establishment 
of a metropolitan railway in Paris is the ob- 
ject of severe criticisms on the part of many. 


It is said that an elevated railway will spoil | 





large and hasa ,°; hole through 
it for convenience in working 
long stock. 

All sliding surfaces are ac- 
curately scraped to a bearing, 
the lead screw is of steel with 
open nut and screw gauge in 
carriage; countershaft, hang- 


ers, screw gears, wrenches, 
etc., complete. 
———+—_—_ 


The new catalogue of the 
| American Society of Mechan- 
ical Engineers has just been 
issued. It gives the names 
and addresses of a total mem- 
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New Lever Dri. 


bership of 294, divided into five classes 
By the time this reaches the majority of 
our readers, over 20 more candidates for 
admission will doubtless have been added to 
the membership. 
we notice that 23 


av 
the Society, 


In looking over the pages 
States are represented in 
They are: Maine, New Hamp- 





NEw LATHE. 


the perspective of the boulevards which 
have been obtained at so much cost, while an 
underground railway will impair the solidity 
of the houses and interfere 
and gas pipes. According to the project now 
under consideration, the railway will be a 
daylight route, Paris alone will be traversed 
by cuttings tunnels, and the 
longest tunnel will not exceed 1,840 
metres, 


and 


Compressed-air locomotives 
will be used, and the train will con- 


sist of one first-class and three second-class 


carriages, carrying 284 passengers.—J. Y. 
Evening Post. 


=> 


Soap Water (Suds) for Wire-Drawing and 
Metal Cutting. 


The London Mechanical World of March 
25th, has an original article under the above 
title from which we make some extracts as 
follows: 

Soap for making ‘‘suds”’ for brass, copper, 
and steel wire-drawing, and for other pur 
as lubricating and cooling the cut 
ting tools in a machine or fittiug shop, is in 
daily use by many of our readers, Some 
study of this subject, therefore, from a 
chemical, as wel. as a practical point of view 
will doubtless be of interest to such per- 
sons. 

All kinds of soap, both hard and soft soap, 
are variously used for these purposes in dif- | 
ferent establishments, mixed with water in 
varying proportions, and with different 
kinds of oils. The most suitable soap, how- 
ever, to use, is a pure potash soap, as nearly 


pe SCS 


with the sewers | 





we 


. 
e 


neutral as possible—that is to say, containing 
no free or unsaponifi: d alkali 
There are various reasons why soft or pot- 
ash soap is far superior to a hard or soda 
soap for these purposes — In the first place a 
pure potash soap is naturally much more 
soluble than soda, or, generally speaking, 
white soap, besides being softer snd more 
emollient, or of a more unctuous nature, 
One pound of pure potash soap, dissolved in 
four times its weight of water, forms a thin 
oily liquid, flowing perfectly when quite 
cold, andis of itsclf, without further addition 
of oil, for mary purposes, a first-class lubri- 
cant, 
* * 


For making suds for cutting metals, wire- 
drawing, and other similaw’ purposes requir- 
ing a good lubricant, the soap is used chiefly 
to keep the oil in suspension in a certain 
amount of water added, to prevent the ott 
heating when subjected to the extreme press- 
ure of the cutting or wire-drawing opera- 
tion. Less potash soap is required for this 
purpose than soda soap, as, owing to its 
greater solubility, a given weight ol potash 
soap will keep a much larger quantity of oil 
in suspension than the same weight of soda 
soup. 

x 


* * 


It is very difficult, however, to obtain a 
soap fulfilling these conditions, They are,in 
the first place, a1 more or less adulterated, 
and none of them are neutral, but all with- 
out exception strongly on the alkxline side— 
that is to say, contaming an excess of free 
potash. This is very objectionable, especially 
inthe case of brass or copper wire. Zinc is 
readily attacked and dissolved in a solution 
of caustic potash or caustic soda, and copper 
also is acted upon, though to a much less 
extent. The action of the free alkali, there- 
fore, has a tendency to dissolve the wire in 
the act of drawing, and this is materially as- 

|sisted by the enormous pressure which it 
| then undergoes, thus interfering with the fa- 
cility with which it can be drawn by forming 
}a clogging mixture. 


x *% 


If a really first-class pure potash soap can- 
not be obtained, engineers, wire drawers,and 
others requiring the most suitable soap for 
| making their ‘t suds,’ will generally tind it 

both cheaper and better to make their own 
| soft soap 


The following directions are all that is ne- 
leessary for its manufacture: Take 20 Ibs. of 
pure caustic potash, put it in any iron or 
jcarthenware vessel with its own weight— 
that is to say, two gallons of soft water. It 
will dissolve almost immediately, heating the 

| water, Take ten gallons of oil, slightly heat- 
ing it until warm to the hand — say about 146 
|’. This is most easily done by heating up 
| to boiling point a small portion of the oil,and 
| ndding it to the rest of the oil used Now, 
| pour a caustic potash Jey into the oil, in a 
lsmall stream, with continuous stiring with a 
| flat wooden stirrer, about two or three inches 
| broad; continue to stir until the ofl and ley 
| appear well combined and smooth in appear- 
ance—ten to fifteen minutes will enough, 
| Put away the mixture in a warna room, Cov- 
| ering well up with blankets or woolen rugs, 
to keep in the heat caused by the mixture 
lslowly combining and turning in 
| Wrapping well up, so as to keep the temper- 
}ature uniform un il the saponification is com- 

pleted, is very important, 

‘he mixing may be done in a wooden ves 
sel. Walf an old oil barrel answers the pur 
pose well. After three d: the i 
} formed and ready for use, the quantity being 
about 120 pounds, though it is gene rally bet 
iter to stir up well again and leave it stand 
ing, covered up, in a warm room for three 
days more, This insures the perfect saponi 
fication of all the oil, if any of if has sepa 
rated from the ley after mixing, which is 
sometimes the ca 


he 


to soap. 


VS soup is 


* 

With reference to the best kinds of oil to 
luse for wire drawing, nothing exceeds a 
really first-class pale seal oil, and this also 


saponifics well. A really eood refined cot 
ton-seed oil may be used for soft soap mak- 


ing,and it is also the cheapest oil in the mark- 


et, though this oil is very inferior to pale 


! seal oil When added to the soap and water to 


make suds, though for the simple production 
of these for wire it answers 
well. 


soups drawins 


“ 


A mixture of six gallons of soap, with the 
addition of cight gallons of water and three 


rallons of oil, is recommended for wire draw- 
ing. It may be conveniently mixed hy put- 


» gal- 


ting it into a wooden buckct, with tw 


lons of hot water from condensed steam, and 


the soap dissolved by beating and stirring 
with some wires bundled together. Then 
add the rest of the water, and afterwards 
three gallons of best pale seal oil It should 


he so thoroughly mixed that after standing 


the oil will not separate. 


4 
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Adaptations of Overhead Traveling 
Cranes | 


We present herewith illustrations of two 
devices, designed to add to the convenience | 
and economy of operating machine and other | 
shops, where considerable weights are to be | 
moved from place to place. 

The first illustration shows a single track, | 
composed of J beams, which are bolted to 
the rafters overhead. A trolley of peculiar 
form is fitted to run on the bottom flange of 
this J beam, and to the bottom of the trolley 
attached a Weston differential pulley 

block. When it is desired to transfer a load 
from one point to another, it is raised by the 
_pulley block to any desired height, then | 
pushed by the operator to any other point on 
the track. As the differential pulley block 
always holds its load at any point without 
running down, the same man that lifts the 
load can let go at any time and push the load 


Is 


along. 

The Yale Lock Manufacturing Company, | 
of Stamford, Connecticut, which has put up 
u number of these tracks, has adapted the 
tracks to a great variety of purposes. In some 
cases switches are provided so that any point 
in a shop can be reached by means of the 
tracks. This construction is adapted for 
loads up to 4,000 or 5,000 Ibs, It is only 
adapted, however, for removing loads from | 
point to point almost immediately under the | 
track. 

Where it isdesirable to cover a considerable 
space, the construction shown in the second | 


| 
| 


illustration is adopted. This consists in pro- | 


viding longitudinal tracks, on which runs a | 
bridge, giving motion in one direction, and a | 
trolley, 
bottom flange of the bridge, giving motion | 
The resultant of these | 

| 


as before described, running on the | 


in the other direction. 
two motions is, of course, a diagonal line, so 
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Comparisons Between High and Low 
Speed Engines. 


By CHas. A. HAaGurE 


VL 


The term * positive,” as applied to valve 


| gear of that class in which the communica- 


tion with the valves is at all times maintained, 
is really more of a distinguishing term, than 














rection, the position of the eccentric and the 
general nature of the arrangement is not 
strictly a positive one; and in automatically 
governing the engine the friction of the valve 
or valves, their connections and also of the 
apparatus itself is opposed to the regulating 
faculty. Also in ‘‘ positive ” valve mechan- 
ism, in which is employed a link and sliding 
block, the angular positions of the link with 
reference to the line of the valve connections, 


such to throw considerable holding 


18 


as 





SINGLE TRACK OVERHEAD TRAVELING CRANE. 





the cylinder in case of sudden or unusual ne- 
cessity in rolling mill work and in similar 
situations; whereas with the detachable 
method when the expansion limit has been 
exceeded, the induction valves are held open 
throughout the stroke, and thus keep the en 
gine up to speed under circumstances which 
otherwise might result in a stoppage. Also 
when a large engine belted to a heavy load is 
shut down, unless some provision is made in- 
dependent of the normal positions of the valve 
mechanism, with the ‘‘ positive” gear, the 













| limits within which the engine must be han- 
| dled are quite close; but with the detachable 
| gear a start may be made from any point in 
| the stroke that would be practicable with an 
| ordinary slide valve engine. 
| And now, in summing up the case in these 
| comparisons, the only really tangible advan- 
'tage to be presented by high-speed engines 
is the production of a certain power by means 
‘of a machine of lower first cost. If this can 
| be successfully accomplished, then a point 
'may be gained; but lower first cost, even 
| down to one-half, is no compensation for an 
engine that will not wear well. The integrity 
of a steam engine, as a machine, is the lead- 
ing factor in the matter; steam economy is 
of secondary consideration. After our high- 
speed engine has proven itself to be enduring 
at a lower cost, it must equal the economy of 
the long stroke in steam consumption before 
any gain will be apparent. 

The mere fact of swift pistons or rapid revolu 
tionisno guarantecofsteam economy. We have 
instances of very high duty being performed 

| by engines of high-piston speed and very slow 
rotative speed, and also by those of slow pis 
jton movement and quite moderate rate of 
| revolution, showing that we have simply to 
| suppress condensation within the cylinder, 





a strict designation conveying the idea that | stress upon the regulator; and as the condi- | and prevent leaks by appropriate means, to 


such valve gear is actually any more positive | tions affecting friction, lubrication, &c., are | render steam consumption independent of 
in operation than the detachable type; indeed | liable to vary, it would seem as though the | engine details. 


If an engine cylinder were 


that a load can be picked up at any point | 
between the longitudinal tracks, raised to 
any desired height and deposited at any other 


it would not be very difficult to show that | engine, if not suffering from what might be 
the drop cut off is the most positive, all | termed unsteady speed, may be liable to run 

When the catch has en- | at slightly different speeds at different times. 
gaged with the valve arm, and the valve is! We do not, of course, intend to meintain 
about to uncover the steam port, the connec- | that high speed engines must necessarily be 


things considered. 


point. 

In the construction shown in the illustra- | 
tion the tracks are supported by wrought | 
iron hangers, bolted to the beams | 
head. These hangers may be made of any 


over- 


tion is continuous, complete and invariable | fitted with the continuously connected valve | 
jall the way to the eccentric, so that the in-| mechanism, but as the leading specimens of 
| : . | . 

|duction of steam will always take place the! that class of motor appear to-day, they are | 


to be boxed in, so that the radiated heat 
could not diffuse itself into the atmosphere, we 
should probably find that the heat passing 
| through the protection-of well-guarded cylin- 
| ders was sufficient to raise the temperature 
| of very many pounds of water per day quite 
considerably above the melting point of ice; 
and, according to the theory of the mechani- 











length desired, so as to avoid shafting or | 
belting, or they can be designed with special 
reference to giving the greatest amount of 
headroom, which is found desirable in shops | 
The track may, 
in some cases, be supported on brackets fas- | 
tened to the sides of the building, or by posts. | 
The bridge is provided at each end with a' 
two wheeled truck, and all the parts are 
nicely adjusted so as to diminish the friction 


where the ceilings are low. 


as much as possible, and to enable the trav 
ersing of the bridge and of the trolley to be 


performed with as little labor as possible. 


This construction is adapted to loads up to 
5,000 Ibs. and for spans from 12 to 15 feet. | 
For greater spans the Company uses its Wes- 
ton traversing gear, 

The illustrations described, show two types 


of apparatus which the Company has adapted, | 


by ingenious modifications, to a great variety 
of situations and uses. 


—-_> 


Purifying Lubricating Oils. 


A German chemist, M. Kellner, makes use 
of the following process for purifying lubri- 
cating oils and so renders them fit to be used 
again: He first puts the liquids into the lower 
part of a reservoir, closed at the top by a per 
forated lid; the residue is deposited at the 
bottom. 
the oil 
into two boxes joined together, filled with 


By raising the reservoir at one end 
passes into a second reservoir, then 


very clean cotton waste, and separated by a 
vertical perforated plate, 
freely in the different apparatus, and the oil 
immedi- 


The air circulates 


is then in a condition to be used 
ately. — Mechanica! World. 


A Mount Holly, N. J., turbine manufac- 
turer Las received an order from Dublin, 
Ireland, for a water whecl to supply power 
for generating electricity on the Giants 
Causeway elevated tramway. 














OVERHEAD TRAVELING CRANE 


sume at every revolution. 


there any more positive or certain than that 
The appa- 


the port will be promptly closed’ 


ratus is as positively connected as the ordi- 
nary slide valve arrangement, until it is desir- 


able to have it disengaged. 


When, as in some forms of so-called ‘‘posi- 


tive” 








When the cateh 
is disengaged by the regulator stop, what is 


valve gear, an automatically adjustable 
eccentric upon the crank shaft, is subjected 
to the tension of « spring in one direction, 
and to the centrifugal force of one or more 
suitably pivoted weights in the opposite di- 











AND TROLLEY. 


WITH BRIDGE 


invariably so furnished; and the low speed 
representative machines are as regularly pro- 
Indeed it 
is a very doubtful undertaking to attempt to 
operate a low-speed engine with any of the 
so-called positive devices, with the object in 


vided with the detachable motion. 


view of anything like steadiness of motion. 


One more striking point of difference be- 
valve gear, is 


tween these two classes of 


found in the availability after the full range 
With the con- 
tinuous devices, after the limit of cut-off has 
cab enter 


of cut-off has been reached. 


been obtained, no more steam 





cal equivalent of heat, every pound of water 
thus raised one degree represents 772 foot 
pounds of work. 

There is a grand mystery yet to be solved by 
steam engineers, viz., why it is that the water 
in the boiler, having absorbed such enormous 
values of latent heat, holds tenaciously to it 
even down to the lowest pressure to which 
expansion can be carried in condensing en- 
gines? Steam entering a cylinder at a press- 
ure of 135 pounds per inch above the atmos- 
phere contains 1,191 heat units per pound 
weight; while steam at one pound pressure 
above absolute vacuum is charged with 1,112 
units—a difference of 149 pounds in absolute 
pressure, and only 79 in heat units. But the 
instant complete condensation takes place the 
resulting water holds but a trifle more than 
69 units per pound. If the theory is correct, 
the thing to do is to transform the heat into 
work, instead of allowing it to run away in 
the water. 


eae 
Shop Kinks, 


No. 30. 


By L. F. Lyne. 


HOW TO HANG GRINDSTONES 


WHEELS, 


AND EMERY 


In fitting up the shaft and boxes for hang- 
ing a grindstone, the shaft is generally turned 
up and one of the collars shrunk on. Should 
this collar work loose, it is prevented from 
sliding on the shaft by a shoulder. The 
other collar is bored to shift over the shaft, 
and is adjusted by means of a nut fitted to a 
thread upon the shaft. 

In some instances, this collar and nut are 
in one piece. The shaft boxes are usually 
bolted to flat surfaces upon top of the grind 
stone frame or box. When a grindstone is 
purchased, if with pair 
calipers around the hole, it will be found 


measured a ot 
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considerably thicker upon one side than upon 
the other. 
plug is fitted and driven into the hole; the 
center is then found with a pair of trammels, 
and a hole bored to admit the shaft. The 
loose collar and nut having been applied, the 
stone, with the shaft in it, is then placed 
upon the bearings, and trued by driving 
wedges or placing ‘‘ shims’’ between the col- 
lars and the stone. 

When the stone has been made to run 
satisfactorily, the nut is tightened with a 
large wrench. It is this last operation that 
I wish to talk about, and characterize it as 
the worst and most barbarous part of all the 
details described. 

I doubt if there is a man living that could 
screw up the nut upon a grindstone shaft 
without springing or bending the shaft. Why | 
this is so may be easily seen in the fact that | 
when the collar and nut are in one p‘ece,and 
the grindstone being of an uneven thickness, 
in tightening the nut the shaft must neces- | 
sarily be sprung. Likewise when the collar | 
and nut are separate, the flat face of the nut | 
pressed with great force against a flat face | 
upon the collar and bearing only upon one | 
side, will produce a similar result. The ef- | 
fect of this is to cause the boxes to heat and | 
wear flat places in the shaft. 

Some people may suggest that this is get- | 

| 
| 


‘ 
« 


ting down almost too fine for grindstones; but 

what has been asserted herein regarding | 
grindstone shafts is also true when applied | 
to emery wheels. Collars and nuts with flat | 
faces are placed upon the spindles of emery | 
wheels, which, when tightened upon the un- | 
even surfaces of the wheels are sure to spring | 
the spindles. This I know from experience, | 
having seen it done by others and have done | 
it myself. I have also had the satisfaction of | 
applying an infallible remedy which is shown | 
in the accompanying illustration, where B re- 

presents a section of an emery wheel, A the | 
shaft and C the tight collar, while D is the} 
loose collar and # the nut. To prevent spring- 
ing the spindle when the nut is tightened I 
simply rounded off one face of the nut and 
dished out the loose collar,so as to form what 
is commonly known as a ball joint. 

A workman may screw up a nut of this 
kind until it strips the thread without the 
least danger of springing the spindle, regard- 
less of how uneven the surfaces of the emery 
wheel may be. I have never seen this device | 
upon any of the grinding machinery in the | 
market. I believe that it is not patented; at 
least, every one has a right to use it, so far 
I am concerned. 





as 
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Carrier Pulleys— Shaft Hangers and 
Boxes. 


We present with this some devices for use 
in connection with shafting, and the trans- 
mission of power by belts, manufactured by | 


C. C. Klein, of the Cambria Shafting and 
Machine Works, Marshall and Cambria | 


streets, Philadelphia, Pa. 

Of these, Figs. 1 and 2 represent an im- | 
provement in carrier pulleys and frame, 
which is intended for universal application, 
doing away with especial construction for | 
different purposes, and simplifying the appli- 
cation of such devices. 

This arrangement is applicable in. the con- 
nection by belt of two shafts without refer- 
ence to their relative positions; that is, the 
two shafts may make any angle with each 
other, and at the same time may be on the 
same or different levels. This result is accom- | 
plished by such an application of universal 
joints as permits the adjustment of each pul- 
ley in either plane, without disturbing the | 
adjustment with reference to the other plane, | 
or with reference to the other pulley, the belt 


with the least possible loss from friction. 


In hanging the stone, a square | 











DEVICE FOR GRINDSTONE HANGING. 


These boxes are provided with automatic 
lubrication of the kind in which the oil is 
fed to the journal by capillary attraction. 
The especial construction for this purpose is 
such that the box and reservoir, or oil cellar, 


| can be conveniently cast in one piece, doing 


away with the cost of bolting the one to the 
other, the extra metal required, and the pos- 
sibility of leaky joints. The reservoir is cast 
to one side, and only slightly below the level 
of the journal, thereby decreasing the verti- 
cal distance through which the oil must be 
fed by capillary attraction. 


The general form and design of these 


various devices may be seen in the engrav- | the only ones I could buy? 


ings. 
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3, 
LETTERS FROM PRACTICAL MEN, 


How to Understand Mechanical Mat- 
ters, 


| Kditor American Machinist : 


Let me add a word to what has been said 
about the difficulty of an understanding by 
some of your readers of certaimarticles which 
you have published. — It that there 
various kinds of language in the world, in 


is are 
common use among men, and that a writer 
is entitled to select which ever one he may 
No 
other rule can be adopted that will not lead 


prefer for the presentation of his ideas, 


to more baffling results than those complained 


of, for everywhere men can be found who 
lriving equally well in either direction, and 


Fig. 3 represents a drop hanger and Fig. 4 | 


n post hanger, in which the box is pivoted by 
means of ball and socket arrangement, in 
which a segmental portion of a threaded nut 
serves the purpose of raising or lowering the 
hox, and, in connection with the screw or 
bolt shown in the engraving, of firmly lock- 
ing it in position. 

Fig. 
block, 


5 shows a ball and socket pillow 


do not understand all the languages they meet 
in print. 

I do not understand German, but am I en- 
titled to complain because a writer uses Ger- 
man, which he and many 
stand? 

I have some knowledge of drawing (one of 
the forms of language) but shall I be denied 
the privilege of using it because some readers 
may find it extremely difficult to understand? 

I believe the true thing to do when I find 


others do under- 


an interesting subject written in a language 
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only partly known to me, is to seek diligently 
for a fuller knowledge of it, and honest 
effort will yield a surprising result in such 
things. P. BARNES. 

Springfield, Il. 

Pipe Thread and Pipe Tap Tapers.— 
A Discrepancy. 
Editor American Machinist : 

I have been trying for some time to get at 
the truth regarding pipe threads, and notice 
in one of your answers to questions you give 
the taper of pipe taps as 1” to the foot. <A 
Boston company equally prominent with the 
one you mention make theirs °,” to the foot, | 
At the same time the 
thread on a piece of pipe from the manufac- 
turer isn’t over 8” taper, and fittings are 
tapped about the same. Now will some one 
be kind enough to explain the mystery? If 
&” is right for pipe, why should taps be §” 
and 1’? , WEY. 
should a pzper’s die be so much more? If I 
had a piece of pipe ready threaded at one 
end @” taper, and should screw it into a hole 
in my boiler tapped with a tap 1”. taper, 
and should thread the other end with a die 


and say it is correct. 


If a manufacturer's die is % 


3”” taper, and screw on a tee tapped 2” taper, | 
would it be a good job, and would I be jus- 
tified by saying that these taps and dies were 
GREASER. 


Boston, Mass. 
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Two Tapers tor Pipe Taps—Which 1s 
Right? 
Machinist: 
In last week's issue a correspondent in- 


Editor American 





quires as to the taper of gas-pipe threads, | 
You reply that ‘‘ you are informed by Pratt 
and Whitney that the taper is one inch to | 
the foot.” If Pratt & Whitney are correctly 
reported by you, I have to say that. their 
standard is different from the standard pre- | 
vailing in Philadelphia, and the rest of the 
country, Hartford alone excepted. In this city, 
the standard,as used by Morris, Tasker & Co., 
Pancoast & Maule, and, in fact, by every- 
one else in the business, is ,',th taper per | 
inch, or 3” per foot. The difference in the 
two tapers being, as you will notice, {th to 
the inch. The firm of Morris, Tasker & Co., 
are the originators of the pipe business in 
this country, and have furnished standard | 
measurements and gauges to other firms in 
numerable. 

If your correspondent should make his dies | 
for threading pipe according to Pratt & | 
Whitney, viz., ,'s"' taper per inch,and then pur. | 
chase his fittings tapped according to the | 
standard, ,),th taper per inch, I do not 
think he could make a joint that would re- 
main steam tight very long, as the joint 
would be made by about two, or possibly 
three, threads on the pipe. 

The taper T have mentioned is the standard 





jand threshing machines, 


| undoubtedly pay. 


for all wrought iron pipe, whether intended 
to be used for gas, steam or water. It is 
now in order for some one to stand up and 


explain the reason for the difference in 


| standards, with a view of deciding which 


standard is standard, as to assume that there 
can be two different sizes, both standards in 
the same thing, is about as paradoxical as it 
would be to speak of two monopolies in the 
same line of business. ie ee 


Frankford, Philadelphia. 


Montana —Its Business — Reversing 


Letter Casts, 
Mach tnist: 
Since you have commenced publishing my 


Editor American 


letters, I have received numerous letters from 
* America,” inquiring all about this country, 
and the chances for situations for machinists, 
letters I have en 
deavored to answer to the best of my ability. 


engineers, ete. These 


Iam not in the machine business; there are 


; only a few machine shops in the Territory; 


the class of work done is repairing; at pres- 
The prin 
cipal work in repairing is on mowing, reaping 
quartz and 
The most of 


ent very little new work is done. 


saw 
mills, and other coarse work. 


jthe engineers called for are engine runners, 


who are usually paid about the same, or a 
little less, wages than ordinary day laborers. 
The country is new, and settling up rapidly. 
Plenty of good chances here for what we call 
rustlers. Any quantity of pilgrims coming 
seeking situations as bank presi- 
dents or cashiers, or are expecting to find 
gold or silver scattered around loosely, so as 
to be shoveled up by the shovelful into their 
To such I willsay that the men to 
shovel up this gold into pilgrims’ pockets all 


here are 


pockets. 
left here last year. Now it requires some 
little experience and good business manage 
ment to secure fortunes at mining, which is 
the leading business. Situations as bank 
presidents are scarce. 

There are splendid openings here for busi 
ness men with capital in a great many lines. 
A properly-equipped paper mill would, I be- 
lieve, fortune for the person or 
company who would start the business. The 
freight on the paper we import is about three 
to four or five cents per pound. 


make a 


No rags are 
now saved here; plenty of cotton-wood here 
for wood pulp. 

to be shipped in. 


Chemicals would now have 

A pail and wash-tub factory would un- 
doubtedly pay. A beet-root sugar factory 
would, I believe, pay immensely; and be 
sides, under a law of the Territory, would be 
exempt from taxation for a number of years. 

A woolen factory, or two or three would 
We now ship large quan 
tities of wool, and import all of our woolen 
voods, 

There will be 
here in packing meats, as we have, undoubt 


an immense business done 
edly one of the best stock-growing countries 
in the world. Cattle and sheep seldom have 
to be fed winters. 

No part of the world has better mines 
than Montana, either of gold, silver, lead, 


liron, coal, copper, zinc and many other min- 


erals, and development can be truly satd 
only to have just commenced 

But Lam wandering from mechanical sub 
jects, 

Now as it may be of some interest to your 
readers to know how Montana engineers (?) 
can manage, let me tell you an instance. 
Some three or four years ago I had some 
business with one of our prominent lumber 
men, and with him passed one of his saw 
mills, where he stopped to direct some mat 
ters. I went into the mill and found a rock 
pile with smoke and fire rolling out of. it. 
it 


Further examination showed that was a 


|locomotive style of boiler—rock furnaces 


had been built on both sides and the boiler 
was fired on both sides, center, top and bot- 
tom, The safety valve (7) was loaded down 
with all the serap iron it would hold. There 
was around thing on top, which upon in 
quiry, I found to be a steam gauge, or what 
had been one once; the glass in front was so 
covered with soot that it was absolutely im 


possible to tell from it anything about how 


The engine was 


I told 


much steam was carried. 


pounding away like a trip-hammer 
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the proprictor that I would not work in the 


mill for a hundred dollarsa day. He said 
there was no danger; that he always made 
his engineers carry plenty of water, and that 
a boiler would never, or had never, burst ex- 
low The 


than a year 


cept on account of boiler 


this 


water, 


Was used in for 
after 


place 


W ly 
and finally 
it left 
a year to dry out, 
pounded on the outside 


more 
another 
of 


moved to 
the bank 

It was then 
r off the dry 
Several bushels were so 


ward 


where was on a 


ercek about 
to ja 
mud on the inside 
removed, and the boiler reset on an ¢mprored 
(?) plan. The boiler was turned tail end in 
front, a rock pile was built around it and al 
over it,completely walling in and covering in 
the valve. A grating of old water 
pipes was constructed so as to take in full 
‘length slabs; the fire led to the original front 


safety 


of the boiler, and back through the fire box 
and tubes, thence out through the smoke- 
stack. 

I never had any curiosity to examine 


this new plan of setting boilers, but a friend 
of mine, an excellent mechanic, 
to to do some. repairs about the 


had oceasion 


mill. The 


front of the steam gauge had been cleaned | 


off, and he found it registering 180 pounds. 
He asked the engineer how much steam was 
usually carried. He the 
do now, sometimes more, sometimes 
My friend that 
short as_ possible. 


said, ‘‘ about 
aus we 
he made 
IIe said he 
had no objection to being blown up by a 
boiler, but he did get killed | 


with rocks. I believe this boiler is still run- 


said 


less,” 


stay 


as 


not want to 


ning, ‘‘doing good work.” 


It is necessary to say that Montana has no | 
a 
| 


law in regard to inspection or regulation of 
boilers. Only a short time since I was speak- 
ing to the proprietor of the above described 


works, on the necessity of such a law. He | 
said: ‘*That’s all humbug; we have been 
running mills for the last fifteen years, and 


have never had a boiler explosion. We carry 
from 180 to 200 Ibs. steam, and there is nota 
bit of danger if you only keep plenty of 
water,” 

boilers; 1 


I asked him if he ever tested his 
1¢ said, ‘‘no, there is no use of that, 
they are tested in the shop when they are 
made.” 

I don’t want any engineering job in such a 
concern; if any of your readers do, they are 
welcome to it. 

I believe I have a new wrinkle which may 
be of utility to some of your readers, and will 
try and give it to you. 

I have a friend who is as surely a mechan 
ical genius as any man Lever saw. He is an 
amateur, but an excellent workman, 
and 
what he does is done as well as if done by 


do almost any job in a mechanical line, 


a professional. 


at one time in his life he took up that  busi- | 
ness, and has some excellent specimens of his | 


handiwork in that line. He is one of your | 
Mr. Il. M. Hill, Clancy. | 


Ile was showing me a few years since the pro 


old subscribers, of 
cess of making printing types, and showed 
me the punches used in stamping matrices. 
The beautiful work done upon these steel 
types or punches excited my admiration, and 
while discussing the subject I incidentally 
mentioned the fact that I thought type 
would, if properly transferred, make excel 
lent patterns for casting a maker’s card to be 


screwed to a machine; the only difficulty 
consisted in devising a process for reversing 
the type. A few days since IT was at his 


place and he showed me how he had accom 
plished such a reversal. .It is so simple, and | 
of such evident utility for the purpose, that 
with Mr. Hill's consent I now give it away. 
First: Set up a card with suitable dype, if 
you have an engraved trade mark or cut of 
medal, put it in the card as set up. 
ter the 
down, 


Then af 
justify it, plane 
press it into a sheet of hard rub- 


is made 


form 
we., 


up, 


ber of proper thickness which has been soft- | 


ened by heat; let the rubber cool under press- 
ure until hard, then file off the face of the 
rubber until you get down to the level of the 
impression of the face of the letters,&e. You 
now have apparantly aflat piece of hard rub- 
ber. Now put this on a flat heated surface 
and the face of the letters, &e., will rise up 
showing a reversed impression of the type, 
beautifully adapted as a pattern for mould- 


Same | 


his | 


He can | 


Ile is a type cutter, or rather | 


| into pig iron, or the melting of pig iron for 


lof fuel. 


ing. This pattern can be bent to any shape 
for attaching to a curved surface. 

May be that this is an old process, but it 
was new to me and may be new and useful 
to many of your readers. 














Geo. B. Foorr. 
Helena, Montana. 
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Device for Making Chasers.—Mr. Dicks 


asked to Explain. 

Kdiior American Machinist: 

| In your issue of Jan. 21st, I noticed a de- 
for making chasers, by W. Dicks, To- 
lronto, Ont. When I read this I studied up 
| the plan given as 1 do everything in the Ma- 
CHINIST, and the conclusion that 
| there was something wrong about it, or else I 
| did not perfectly understand it; soat my first 
|opportunity I have given the matter a test. 
| I followed his plan in detail, and find that 
|the male chaser would be a right thread, but 
the female chaser, would be a /eff thread. The 
sketch above will give a better idea of the 
r let any one take a common right 
first hold it in position to chase 


} vice 


came to 


| result; or oO 
| hand chaser, 
| a thread on the outside of a cylinder and then 


| hold it as though it were an inside chaser, 


and he will ut once see the result for 
eae. Will Mr. Dicks please explain ? 
J. G. XANDER. 
| Reading, Pa. 
a 


a _——., 





Indicator Diagram From Brown 


Engine, 
Editor American Machinist : 
Having seen the Indicator diagrams in 


your paper, in which [ am much interested, 
| L take the liberty of sending you a diagram 
| from a Brown automatic 
| Whitehead & Atherton 
me April Ist. 


years without 


engine owned by 
, of Lowell, taken by 
The engine has been run 1! 


indicating. The card was 


-|tiken without any adjusting of valve gear, 


}and I think speaks well for the engine. The 
shop is heated with exhaust steam; back 


pressure gauge shows from 4 to 5 pounds, 
Cylinder 15” x 60 
minute; boiler pressure, 


36’. Revolutions, per 


60 pounds, 
Cuas. L. Corserrt, 


Lowell, Mass 


Discussion on Melting Fron, 


| Kditor Amevtean Machni+t: 

Mr. Kirk says, in your paper of March 
| that I set myself up as critic of all published 
| works on the melting of iron. It is true that 


| 1 have examined a number of works on iron 


or 


~, 


|melting, and [ have given my opinion of 
them. Ido no injustice to any author that 
[ know of, when I say that any one unac- 


quainted with the conversion of iron ore 


| foundry purposes, who takes for his guide 
the so-called practical works on iron melting 
will find it impossible to make a success. I 
do wish it was otherwise, but the works them- 
selves criticise the author, and sustain the 
truthfulness of my statements in this letter, 
and in my letter of February 18. 

Mr. Kirk says I make the most extravagant 
claims he ever saw published, when I say I 
have melted 9} pounds of iron to 1 pound 
Now, if Mr. Kirk had said that I 





,matter carefully, he will find that he is mis- 
| taken. 


| : : 
made the most economicai claims, there would | ter, he finds the admission. I said the amount 


have been some sense in the little figuring he| of fuel I used was not a safe working 
| 
tells us he has done. If the circumstances| amount; but I did take a good heat, as 
e ° | 
were as he tries to make them, it would be | stated. 


I have said there is no practical work on 

iron melting—and I know a mere assertion 

amounts to nothing—but, to show that I have 

faith in my statements, I am willing to enter 

| into a fair investigation of Mr. Kirk’s work 

}on iron melting, if he is willing to defend it. 
Jas. M. WISHART, 


impossible to melt iron; but he has evidently | 
made a mistake in his figuring, for it a} 
well-known fact that 1 cubic foot of coke, 
broken small enough for cupola use, weighs 
224 pounds, and hard coal 50 pounds. Now, 
figure for yourselves, and see which is right: 
One hundred and thirty-five pounds of coke | 


is 


equals 6 cubic feet; 100 pounds of coal equals | Foreman of Craver & Steele’s Harvester 
2 cubic feet. Now we have 8 cubic feet} Works. 
of fuel on the bottom of a 24” cupola, | Se 


and it will require 28” in height to contain | 
it; therefore, we have in the cupola that I} 
described in my letter of February 18, 17” of 
fuel above the tuyeres, in place of 9”, as Mr. 
Kirk would have us believe. 

babel aapshicttesd ns : ~ vP ee | A PAPER READ BEFORE THE AMERICAN SOCI- 
of our cupola, and filled it with sand up to wry OF MECHANICAL ENGINEERS, 
within 7” of the tuyeres. I then put in the 
100 pounds of coal and 135 pounds of coke, | 
and measured very carefully. I also had a} 
few of the moulders, with our foreman in the 
foundry, measure it for themselves. We all | 
agreed that we had 17” of fuel above the 
tuyeres, and, if Mr. Kirk will look into the 


Determination of Heating Surface Re- 


quired in Ventilating Flues, 


By Pror. W. P. 


TROWBRIDGE. 





The proper ventilation of a room requires 
the frequent removal of the vitiated air and 
the introduction of fresh air, the qui intities 
by weight of the air ejected and the air intro- 
duced being equal. If the process be contin- 
uous and the proper amount of air be admit- 
ted and removed every hour, or minute, the 
only other require ments are that the ente ring 
air shall be pure, that it shall be properly 
warmed in cold weather cither before it en- 
ters the room or by the mixture of warm and 
cold air in the room, and that the introduc- 
tion and removal of air shall take place by 
gentle or inapprec iable currents distributed 

in such a manner that the pure air may be 
| thoroughly diffused throughout the room be- 
fore it is removed. 

These simple rules are easily stated and 
comprehended. It is also well understood 
that the movement of air requires force in 
proportion to the mass moved and the veloc- 
ity which is imparted to it. The problems 
which arise in ventilation consist mainly in 
determining the position, arrangement. and 
size of the passage through which the air en- 
ters and leaves the space ventilated, and the 
adaptation to the passages or flues of the 
force or forces which produce the move- 
ment of the air On the solution of these 
problems, too often misapplied or misunder- 
stood, successful ventilation depends. 

The various means of producing the move- 
ment of the air are:— 

1st. Fans or Blowers,requiring the use of 
machinery in driving them 

2d. Ventilating chimneys, in which the 
movement of the air is caused by the differ- 
ence in weight between the column of hot 
air in the flue and the cooler air outside. 
=e : This requires n:cessarily that the air in the 
flue shall be warmer than that outside, and 
the necessary heat must be imparted to the 
air before it enters the flue. 

3d. The movement of the air may be pro- 
duced by steam jets in the flue, the particles 
of steam issuing at a high velocity, carrying 
with them particles of air and thus produc- 
ing a diminution of pressure below the jet 
and a consequent movement. 

The steam jet method is seldom used, the 
ventilating flues being generally employed. 
The most common application of the latter is 
the ordinary ventilating. flue of dwelling 
houses. In this case reliance is usually 
placed upon the heated air of the room, 


I hope he will be kind enough to in- | 
vestigate the matter, and acknowledge the 
same, 

I ask all who are interested in the melting | 
of iron to investigate the matter for their own | 
satisfaction, and if you cannot figure it, and | 
if your furnace is more or less than 24” in 
diameter, find an old piece of sheet iron, and 
out of it makea rough tube 24” in diameter in- 
side and 28” high. Now, weigh 100 pounds 
of coal and 135 pounds of coke; break it into 
pieces, as you would for your cupola; put 
the coal and the coke into the tube you have 
made, and, if it fills it, then we have enough 
fuel to fill the cupola that I have described 
Li tuyeres. 

Mr. Kirk says to follow the instructions of 
Mr. West I will find that I cannot melt 74 





’ above 


Crank 


~ 


It 
Kirk's letter, and his 
that, if iron could be 
melted on as economical a plan as 1 of 
fuel to 7 of iron in cupola such as I de- 
scribed, it would be a new departure in 
iron melting. I can assure Mr. Kirk, and all 
others interested, that it is not a new depart- 
ure; for in Scotland, where there are inex- 


pounds nor 7 pounds of iron to 1 of fuel. 
would seem from Mr- 
statements else:wh re, 


haustible fields of coal, they have been melt-| Which, finding its way into the flue, forms a 
: - ; . vertical column lighter than the outer air ¢ 
ing iron for years to my own knowledge | ¥‘ rtical column lig uter air and 


having a height equal to the height of the 
flues. An upward movement in the flue is 
thus produced. 

The laws of the movement, involving the 
height of the flues, the temperature of the air 
in the room, the temperature of the outer air, 
| and the velocity of the upward current, may 


| 


~ 


with 1 pound of fuel to 7 
therefore, 


pounds of iron; 
any one who desires to try the 
above safe and economical plan can rest as- 
sured that they are infringing on my | 
rights. 





not 


I have no hesitation in saying that any | in this case be theoretic ally determined: and 
foundry foreman who is using more than 1| from such a determin: ation, taking into ac- 
° ; |eount the frictional resistances, the area of 


to 7 is infringing on his employer's resources; | 
and any author who will in his theory call 
for more fuel than 1 to 7 ought to engage 
himself for a short time to some iron com- 
pany, and receive economical instruction on 
the construction and management of cupolas, 


the cross section of a flue for the discharge 
of a given weight of air may be ascertained. 
Analytical investigations of this character are 
seldom made except by experts, and for ordi- 
nary dwelling houses the whole system is 
generally a haphazard construction in which 
the errors are quite certain to fall on the side 
of inefficient ventilation. Moreover the sys- 
tem cannot operate during those pe riods of 


a 


that he may be more able to publish a work | 
from a practical as well as froma theoretical | 


: | the year in which the temperature of the out- 
standpoint. - z de 

ri ; = er alr is the same or nearly the same as that 

If this letter does not convince Mr. Kirk | of the room. During these seasons some 


that [am right, if he will come to Grinnell 
and call at the Header and Harvester works 
of Craver & Steele, I will show him that our 
cupola man is using no more fuel than 1 to 7, 
and melting excellently. If he will stop for 
a couple of days, I will take charge of the 
cupola myself, and will melt for him 9 to 9} 
pounds of iron to 1 pound of fuel. 

As Mr, Kirk is about to publish another 
work on iron melting, I believe it will be to 
his advantage to make us a visit. 

Mr. Kirk says I admitted making a failure 
of my heat; but I can’t see where, in my let- 


other means must be resorted to in order to 
warm the air before it enters the vertical 
| ventilating flues. The system is inefficient 
also, except with very large flues, owing to 
the slight difference, even in ordinary cold 
weather, between the temperature of the air 
in the room and that of the air outside 

For very active ventilation, therefore, with 
such flues as may ordinarily be constructed, 
the air must be heated; and this may be done 
by several methods: 

1st. By a stove at the base of the flue, the 
stove ¢ himney passing up through the flue. 

2d. By gas jets burning at the base. 

3d. By coils of steam pipes in the chamber 
at the base of the flue. 
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All of these processes require careful an- 
alysis in their application, and may, to a cer- 
tain extent, be subjected to such an analysis. 
The object of this paper is to investigate 
the laws which govern the ventilation 
when the air is heated by means of coils of 
steam pipe, before it enters the flue. These 
laws have not heretofore been developed, 
and as this system of ventilation is a very 
simple one, capable of extended application, 
it is hoped that the following analysis may 
at least lead to a full discussion of the sub- 
ject. 

Let it be supposed that the air in the room 
is to be renewed at the rate of W pounds per 
second. The volume of this quantity of air 
can easily be determined when its temper: i- 
ture is given. Suppose also that it is to be 
ejected through a vertical flue whose cross 
section is A and whose height is 17, and that 
it is to be heated by steam coils at the base 
of the flue, having a total exterior surface 
equal to 8. . 

The following notation will be used: 

W = weight of air discharged per second. 
ie = ~ height of flue. 

S = the exterior surface of steam coil. 

A = area of cross section of flue 

a= the absolute temperature of the ex- 
ternal air, #.e., the common tempera- 
ture Fahrenheit + 459.4’. 





Tc = the absolute temperature of the air 
in the flue. 

7; = the temperature of the steam in the 
coils. 

Da= the weight of a cubic foot of the ex- 


ternal air. 

De = the weight of a cubic foot of the 

in the flue. 

V’= the theoretical velocity of the air in 

the flue. 

V = its actual velocity when frictional re- 

sistances are taken into account. 

7 = the rate in units of heat per hour, for 
each square foot of the surface 8, at | 
which the air receives heat from the} ; 
coil, and for each degree of difference | 
between the temperature of the steam | 
and the air of the room. 

= coefficient of velocity, 
v=". 

p = the unbalanced upward pressure at 
the base of the flue due to the differ- 
ence between Da and De, or due to | 
the difference in weight between the | 
two volumes of the height /7 within | 
the outside of the flue. 

The pressure per square foot, p, will then | 

be represented by the equation, 


p=HDa—HD¢ or p=W(Da—De) (1) 
represented by the | 


air 


such that 


Kk 


This pressure may be 
weight of the column of the heated air, 


resented by 
Pp _ Da—De 
=H( = ) 


De (2) 


would be determined by the expression, 
| as 


Da— De 
a. u( De ) 


~ 
e 


” ¢ Do—De 
J “~ 24 H( De ) (3) 


But, from the Marcotte-Gay Lussac law for 
air, 
De if 7) 
= or De =D, — 
D. I. » Aloe 


Substituting this value of De in equation (8 


there results 
29 1 ( Te—Ta ) 
Tt. (4) 


In this expression the theoretical velocity is 
expressed in terms of the absolute tempera- 
tures of the air within and without the flue, 
and the height of the flue. 

From (4) we obtain 


v= 


y72 
Te—Ta.= 
c a 29 te 

The quantity of heat transferred to the air 
on its passage through or among the steam- | 
pipes may be represented by 

Q= W C(Te—Ta) (6) 
in which ( = .238, the specific heat of air at 
constant pressure, 

All of the above formulas are well known; 
the following are believed to be new: 

The quantity of heat imparted per second 
to the air by the steam pipes may be repre- 
sented by the total exterior surface of the 
steam pipes (S) expressed in square feet, mul 
tiplied by the rate per second and per square 
foot at which heat is transferred to the air, 


fe =) 


or 

Sr Ts o— ii 

/ ( a) Q’ 
3600 
and from the nature of the problem we must 
have 
Q=Q’ 

or Sr (Ts —Ta) 


=WQTc—Ta. ~ 
8600 \ Ta) (4) 


‘from which we obtain 








| flue 


| the surface of the coil, 


rep- | 
| sponding 


The velocity with which the air would flow | 
through the flue if there were no resistances | an 
| will be 


Sr ( 
W Oxi 


Combining this equation with equation (5), 
we have 





T--T.= . 
= 3600 (8) 





Sr(Ts—Te)_V’* 9, 
WCx3600 24 _ 
and ee WG Le 
s= x 
gH +(7T5—T,) (9) 
3606 


This expression gives the total heating sur- 
face of the steam pipes in terms of the veloc- 
ity, the height of the flue, the weight of air 
discharged per second, and the absolute tem- 
perature of the external air. 
If we substitute for V’ its value W 
expression becomes 
a y* 


S= 


V, the 


OW OT. 
OW r (Ts Ta) 
29 A ) (10) 


and since V is the actual velocity, 
'=De V A 
_K* V8x De Ta A 


NP Yr (Ts—Ta) 
24 1 ) (11) 


3600 
A being the area or cross section of the 
Equations (10) and (11) represent the 
laws connecting the heating surface with the 
height of the chimney, the area of the flue. 
and the temperature of the external air, 
They show that the heating surface is direct- 
ly proportional to the cube of the velocity, to 





3600 


we have 


| the area of the flue, and to the temperature 


of the external air, and inversely proportion- 
al to the height of the c or, ‘and the rate 
of transfer of the heat, vr r(7Ts—Ta). 

To illustrate the saaetteal use of the for- 
| mula, let it be proposed to renew the air of a 
room containing 50,000 cubic feet four times 
in an hour, through a flue whose cross section 


A=12 square feet, the height (47) being 50 
feet. Required the number of square feet in 


the steam within the 
coil being maintained at 50 pounds pressure. 
Suppose, further, that the temperature of 
the air, before it enters the flues is 60° F., 
the same as that of the outside air. 

The weight of a cubic foot of air at 60 
F., or (Da), is found as follows: The weight 
of a cubic foot of air at 32° F., and atmos- 
pheric pressure being known, viz.: 0.0808 
pound, the weight at 60° F., will be 

Da —,0808 1° 


L 
the absolute 
to 32. F. (or 
and 7, be-ing equal to 60 


0.0808 491.4 


519.- 


50,000 cubic feet at 60° F. 


To being temperature corre- 
32 + 459.4 —491.4 ), 
+ 459.4°=519.4?, 


| + 2). —().0764 Ibs, 


and the weight of 


50,000 x 0.0764 —3820 Ibs. 


As four times this weight is to pass through 
the flue in one hour, we have 
3,820 x 4=15280 Ibs per hour; 
or 254.67 Ibs. per minute; 
or 4,244 Ibs. per second. 


W= 4.244 lbs. 
We also haye 
T.=519.4 
CG 0,238 


For the value of 7 to be used in the for- 
mula, an average of the results of the experi- 
| ments made by Mr.¢ 
Arms Co, at Hartford, may be taken for or- 
dinary forms of heaters, it being unde ratood | 
that this value is assumed to be ne: arly cor- 







rect, although the quantity (7) was found to | 
vary in proportion to the quantity of air pass- 


ing through the heater ina given time. As 
suming the value of (7) to be 


heat per hour per square foot of surface, and 


| for each degree of difference of temperature 
air of 
| the room, there results for the value of 7 per 


between the steam in the coil and the 


| second, 
1) " 
x ( T's Zs Ta) 
2600 
With steam at 50 pounds, 
Ts —Ta=281 —60° =221° F, 
Ae ee eee 2.5 
. —_. (13 —Ta) x 221 = 0.153 
3600 3600 


All the quantities in equation (10) are now 


known for this problem, except A*® V*®. If 
correct 
S should 
Assuming 


we assume a velocity V, and also a 
value of A, the resultant value of 


be such as to give this velocity. 


V=7 feet per second, and A=4, the value 
of K* V? willbe 16 x 49=7s4. 
In regard to the value of A, Peclet found 


in the ordinary boiler 
turing establishments, 
and 30 meters, 
6V, and 6.3 V. 
that if the resistances 


chimney of 
for heights of 


10, 


were due 


would be such that 
Vv. or Y*=38 FP. 
interposition of the 


cross section, 
be about twice 
The 


coil of 





ity will be 


‘.B. Richards, at the Colt’s 


2.5 units of 


manufac- 
20, 
V’’ equal respectively to 5.6 V, 
It may also be demonstrated 
to friction 
alone, the loss of velocity in a simple rectan- 
gular flue, 50 feet high and 12 square feet 
V’ would 


pipe 





CROSS-SECTION OF FLUE. If the value of V be assumed as 5 feet per 



































OZZZZA--EEEEEZZZTE LL second, and that of A as 3, or K? as 9, then, 
by combining the constants in equation (10) 
| we may write approximately. 
} } ’ - W 10 
S= 1500 
| 0;° 0} 0; 0 | H (Ts —Ta) 
| and for the area of the cross section of the 
O O flue or flues for a given discharge (W) we 
have 
O}o} o}o]o]o| WwW 
LTE. De V 
n which JV, the velocity, is 5 feet per 
| second, 
#These last equations are suggested as work 
1, Seale “2 }ing formule under ordinary circumstances. 
Inches12 9 6 8 0 - 2 Feet. Further experiments are desirable for ascer 


| taining the values of A’ and 7 under ordinary 
conditions of the problem; still the formule 
while only approximately correct, exhibit the 
laws which control the movements of the air. 
To compare this method of ventilation 

| with that by means of a fan or blower, let it 
| be supposed, as found in the last example, 
that the heating surface required is, in round 
/numbers, 300 square feet. The quantity of 
the error if there be any, on the side of ex- | heat transferred per second would be 800 x 
cess in the value of 8. | 0,12 Gere or about 36.9 units of heat; per 
We may now recapitulate the value of the | hour, 132840 units. If we estimate in round 
quantities in equation (10) as determined for |numbers about 1100 units to raise the tem- 
this problem. | perature of water from 60° and evaporate it 
at 281°, corresponding to 50 pounds pressure, 


through which the air passes, increases the | 
resistance beyond that of the simple flue, but 
it cannot be so great as that developed in 
passing through the grate, flues, and chimney 
of a steam boiler. ; 
I have taken for this example V’=4 J, ¢ 
the actual velocity equal only to one- fourth | 
of the theoretical, which will at least throw 


fy == 784, 
A(T. —T. we shall have 
r( Ts a)_ 0.15 
eee 503 182840 son 
3600 1100 120.7 
7— 4 D4: P 
baa pounds of water necessary to produce this 
Tr. 519 . ‘amount of heat. Estimating one horse power 
“= 9.4 fae , | per hour at 40 pounds of water evaporated 
- § Kk? J ah W CT _ 995 square ft. ; under the same conditions, the heat expend 
oni "| j EE led for ventilation would furnish in an engine 
w/t. eon three horse power. 


3600 | 


Compared with the estimates of the horse 
It now remains to ascertain what tempera 


| power required for a Sturtevant blower to 


“ei and density the air in the flue will | produce the same effect, the steam coils are 
mee |more economical than the blowers. There 
ac quantity of heat expanded per second | seems to be no doubt that steam coils proper- 
will be: | ly devised and adapted to chimneys or flues 
™Ts—Ta)_ ¢ eer a ~ sxx | Will give more ent ventilatio ¥: e 
grits @)—_ 6x 0,158—835 x 0.153—127.755 | more efficient ven laut on than th 
3600 blower, for less cost of construction and 

: : : ~ BBD: | maint ce. 

units. Per minute it will be 7,665.30, and | F igptcndmrenag 


A more extended discussion of this sub 


per hour, 459,918 units. : - : : ; ; 
} ject might be given, especially with reference 


ae find the flue temperature (Zc) we | to the constants in the equations; but the ob- 

: | ject of this paper is merely to open the dis- 

Q= W C(T —Ta) | cussion of the subject and to point out the 
 _Q+WOTa_127.755+41.01 x 519.4 | correct method of tre ating the problem. | 

or Te — still “ ““= |} The arrangement of the steam pipes in 

we 1.01 isuch a manner that the greatest amount of 


645.9, corresponding to a thermometric tem- | heat will be transferred to the air with the 
perature of 645.9—459.4—=186.5°. This is the | least resistance to its motion, is a matter of 
temperature of the air in the flue. Its densi- | importance. It is desirable, if possible, to 


place these pipes within the flues, ard itis a 


tae 491.4. | difficult matter to introduce the requisite 
D:; a 9 = 0. 0808 KO =0.0761 Ibs. |amount of heating surface, if dependence is 


| placed solely on the direct contact of the air 
with the steam pipes. 

The following plan is suggested for over 
coming the difficulty. It has not, as far as I 
am aware, been heretofore practiced.  Ver- 
tical pipes, which are to contain live steam, 
are introduced into the flue, extending five, 
|ten, or twelve feet upward in the flue. These 
lare separated by sheet-iron diaphragms, 
which receive heat from the steam pipes by 
direct radiation. 

The flue is thus divided into several small- 
er flues at its base, the whole surface of these 


per cubic foot. 
The volume of one pound will be ! | 
0.0761 

13.14 cubic feet. 

With a velocity of 7 feet per second there 
will be ejected through the tlue of 12 square 
feet area, 302400 cubic feet, or 302400 x 
0.0761 =23004.64 pounds per hour. 

This is in excess of the requirement, which 
was only 15280 pounds per hour. 

If we assume a velocity of 5 feet per sec- 


ond, the discharge of heated air will be 12 x ; ‘ 
5 x 8600=216000 cubic feet per hour. The | Smaller flues, as wellas the walls of the main 
resistance to the flow will be diminished | fluc, acting as heating surface. Air does not 


radiation, but, on the other 
obstruct the radiation of 


receive heat by 
hand, it does not 
heat. 

The figure above shows how large amount 
of actual heating surface with a minimum 
amount of steam pipe may be introduced 
into the base of a flue. In this case the flue 
has a cross section of eight square feet, and 
it contains eighteen vertical steam pipes, 
each two inches in diameter and twelve feet 
long, the pipes being closed at the top with 
suitable air valves, 

3y means of the diaphragms shown, the 
actual heating surface with which the air 
comes in contact, is as follows: for each foot 
in height (of the 12 feet) of flue occupied by 


nearly in proportion to the square of the velo- 
cities, and we shall have A? V?=9 x 25= 225. 
The value of 7 will also be somewhat dim in- 
ished, and may be taken as 2, so that 
Ts — To 
7 
3600 
225 x 4.244 x 0.238 x 519.4 
64.4 x 50 x 0.1238 


= 0.123. 
297. 


square feet. 
The heat expended per second will be 297 
x .128=26.53 units per second, 2191.8 per 
minute, 131508 per hour. 
36.55 4-1.01 x 519.4 


7’: =555.5°—96° F. . 
1.01 ” the pipes. 
AQ. For the steam pipes, },;x18=9 square 
Dé =0.0808 x 01.4. O719. feet. ” : 
7 .9 For the walls of the diaphragms, includ- 
The theoretical velocity in the last case ine the flue walls, 2’.66 x 18’. =47.88 square 
will be fect. 
519.4 Total per foot height, 56.88 square feet, 


Total for 12 feet high, 682.56 square feet. 
Thus, for a total exterior surface of steam 
| pipes of 108 square feet, an actual efficient 


19.4 s 15 feet per 


e., three times the actual velocity, 


“/500.— 
race { 2y x 50/ P 


second; 7 


which was assumed to be 5 feet. surface for heating the air is obtained of 
The weight of air discharged will be 216, 682.56 square feet. ee 
hour, only This surface may not all be as efticient as 


000 x 0.0719 = 15530 pounds per 
slightly in excess of the quantity require d, 
which was 15280 pounds, 

It will be seen that the quantity A®, the 
coefficient of the square of the velocity, and 
in regard to which the most uncertainty ex- 
ists, has an important influence on the quan- 
tity S. It seems probable that a value of K 
between 3 and 4, or of A? between 9 and 16, 
will answer for all ordin: ry cases, and that a 
value of 7 between 2 and 2.5 will be approxi- 
mately near enough. The smaller values 
correspond to low velocities and large flues, 
and the larger values to high velocities and 
smaller flues. 


the surface of the pipes, but when it is con- 
sidered that steam pipes can give off heat by 
radiation without losing very sensibly their 
efliciency of heating air by contact under the 
conditions here giver, it 1s evident that the 
surplus surface obtained by the diaphrayms 
ought to compensate for the diminution of 
active pipe surface, Experiments alone will 
determine this question, but there seems to 
be no scientific reason why the device should 
not be effective. 

In this case it will not be difficult to deter 
mine the co-efficient of velocity A by actual 
calculation from known data, 
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Standard Gear Teeth. 


The members of the mechanical section of 
the Franklin Institute we fear have taken 
upon themselves a task of greater magnitude 
than they are aware of. We refer to their 
attempt to establish a system of gear teeth, 
and to secure its adoption by manufacturers, 
to the end that the quality of universal inter- 
changeableness may be brought about. It is 
said they will recommend a form of tooth 
that will admit of any diameter of wheels of 
the same pitch gearing together. In this there 
is nothing new; on the contrary it has been 
advocated for a good many years, so it may 
be presumed that a change of some kind is to 
be recommended. 

The difficulties in the way of the establish- 
ment of any rigid system are numerous as 
well as natural. For instance, many manu- 
facturers who have been to considerable pains 
as well as expense in establishing what they 
believe to be the right form of tooth, —at least 
for their purposes—will have to be convinced 
that the proposed change will give them 
something materially better—no easy matter 


| —before they can be induced to throw away 


| unless extraordinary 


|of practice, 


the fruits of their labor 

Again many manufacturers have an extens- 
ive list of gear patterns which cost thous- 
ands of dollars, and which they can hardly 
be expected to abandon. On the contrary 
they may be expected to add to their list 
other patterns which shall conform in their 
general features to those they already have, 
means are used to con- 
vert them. 

There is scarcely, except in the instance of 
small cut gearing, an approach to uniformity | 
and yet this is by no means | 


| 


‘owing to the subject not having been agi- | 


| lieve practicable, teeth, the form of which ad- 


tated, and in 
elaborated. 


Some manufacturers use, as far as they be- 


some instances quite fully 


mits of changes in the relative size of pairs, 
and in some systems of light gearing this is | 
imperative. On the other hand, it is not be- 


lieved in many instanees to be advisable to | 
ido so, and it is quite improbable that any | 


system of universal teeth that may be de-| 
vised, except the change be so radical as to 


/mean an entire revolution and an addition to | 


| will, 


Gee Lvery correspondent, in order to insure attention | 


should give his full name and address, not for publica- 
tion, but as a guarantee of good faith. 


in selling machinery ; nor have we any pet scheme to 
advance, or hobby to ride. 

Ge We invite correspondence from practical machin- 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

Gee Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both old 
and new addresses. Those who fail to receive their 
papers promptly will please notify us at once, 
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existing knowledge of the whole subject, | 


| 

for many purposes, equal the best de- | 
signs of a pair to run together. | 
In some instances, in practice, the centers | 
of wheels in use can considered 
permanently fixed, that it may be understood | 
that two wheels will continue in their relative | 
and correct positions indefinitely. Under | 
these conditions, there is a well-known form | 
of tooth that is taken to be well adapted. In| 


be so 


| other instances, it is certain that the centers | 


, : ; /are constantly liable to derangement, and in | 
Gee We are not engaged in procuring patent rights, or | : 


this instance it is as well understood that me 





different form of tooth gives the best re- 
sults. 
Under these circumstances, it is not easy | 


to see why it is not in strict accordance with | 
enlightened practice to use, with discrimina- 
tion, both forms. 

Although there is good authority on each 
of the more common forms of the teeth of 
wheels, there are still minor points in their 
construction that are left to individual judg- | 
ment, the latitude allowed being well 
served. This, however, would, perhaps, 
easily enough made uniform, 

Taken altogether, the difficulty of convine- 
ing interested parties that one form of gear 
; that it 
is best to modify that form to suit all condi- 
tions, and, in addition, to satisfy them as to 
What that general form shall be, as well as 
its precise limits, to say nothing of educating 
some thousands who are a law unto them- 
selves in these matters, is certainly an under- 
taking of considerable magnitud». At least 
the difficulties in the way, as compared to 
the bringing around the adoption of a stand- 
ard screw thread—which has progressed just 
far enough to be troublesome—would seem 
almost infinite. 


ob- 
be 


teeth is the best for all circumstances 


It is not well to prejudge efforts in this 
direction, but it is unobjectionable to foresee 
difficulties before encountering them, as they 
are then more easily met 


| unsatisfactory, 
'the workmen began to realize that each line 


| these rudimentary instructions from the fore- 


|according to verbal orders, there is always 


| quiry was made too small, and proceeds at 


Simple Method of Instructing Workmen. 


It is supposed in offering these suggestions 


|that foremen fully understand mechanical 


In many of the machine shops, particularly 
railroad shops, scattered all over the country, 
there are hundreds of workmen who do not 
understand the simplest forms of mechanical 
drawing. If a person should go to these 
workmen and ask them why they did not 
study mechanical drawing, he would almost 
always find an eager dispostiion to learn, 
coupled with a deep regret that no opportu- 
nity had ever been offered to acquaint them- 
selves with that very essential part of the 
business. Many of these individuals are 
skilled practical workmen, and when they 
secure a situation in a shop where drawings 
are used they find it exceedingly difficult to 
getalong. Weare acquainted with the fore- 
man of a railroad shop who has pondered a 
great deal over this problem, and finally has | 
adopted a plan with entire success. He al- 
ways carried a sketch block in his pocket and 
never allows himself to give a workman a 
verbal order unaccompanied by a sketch with 
the dimensions marked thereon in plain fig- 
ures, 

He then carefully describes to the workman 
just what is wanted, in as plain language as 
possible, carefully and pleasantly reprimand- 
ing him for asking too many questions which 
would tend to confuse his mind. These 
questions, which all workmen who are learn- 
ing are sure to ask, and which bear upon side | 
issues alone, have to be carefully guarded 
against at the outset, otherwise the foreman 
will be likely to lose his patience and give up 
in disgust all further attempts to instruct the 
workmen in drawing. They (the workmen) 
should be kept right to the work in hand. 
After the sketch is explained by the foreman | 
he then asks the workman to repeat to him 


| just what is wanted, which is sure to show the | 
| misunderstanding of a single point, 1f there 


The tirst fe 
but 


is any. y attempts were generally 


it was not long before | 
in the sketch represented a certain shape, and 


man very soon gave them sufficient knowl- 
edge to read plain detail mechanical drawings. 

At the present time all work under the 
direct charge of the foreman alluded to is 
executed from drawings. In shops where no 
drawings are used and all work is performed 
more or less confusion. For instance a 
workman has forgotten a certain dimension, 
and as the foreman is passing the workman 
asks him forinformation. He, without stop- 
ping, gives an answer without fully under- | 
derstanding or stopping to consider what is | 
meant by the inquirer. The workman chalks 
down on some part of his machine or bench 
the dimensions as he understands it. 

Again the foreman comes along to see how 
matters are progressing and expresses his sur- 
prise at finding the part about which the in- 


once to deliver a sharp reprimand to the 
workman for making a mistake. 

The workman, if be be at all dignified, at 
once takes and maintains the ground that he 
had orders to make it so, and immediately 
points to the figures in chalk as an evidence 
that his statement is correct. 

The foreman says that if he gave that di- 
mension he did not mean it,or he willadvance | 
like excuse. At all events the final 
result will be that the foreman will maintain 
the advantage, and if the workman does not 
get out of patience and quit, he will lose 
his respect for the foreman and feel that he 
has very unjustly been taken advantage of. 
By using pencil sketches with plain dimen- 
sions marked upon them, the workman, after 
completing his work, can file them away for 
future reference should future occasion re- 
quire, when they may be produced as evi- 
dence either for or against him. 

By adopting the sketch system the foreman, 
in a seemingly gives the 
workmen a series of lessons in mechanical 
drawing which they at once appreciate, be- 
sides relieving himself from wasting much | 
time in closely one 
that he does not make mistakes. The time 
used in making pencil sketches is well em- 
und will prove a paying investment, 


some 


unconscious way, 


watching each to see 


pl ved, 


i 





| science, 


| yet settled down to the new. 


' 
| sense, 
| acquire the requisite knowledge of his busi- 


| having learned the trade at all. 


| larger and lower priced 
;one of the ‘ 
|ing discontent among the (so-called) trades 


| branch 
! serves and applies the results of his researches. 


| disappearance of 


drawing, but as there are instances where 
those individuals do not understand the 
we say to such lose no time in learn- 
ing, that you may impart the knowledge to the 
workmen under your charge. 
——__ -=>e—_—__- 
False Notions About Skilled Labor. 


In the report of an interview with a leading 

‘labor reformer,” recently published in the 
New York Star, the following question and 
answer appears: 

‘*Will you name, briefly, one or two addi- 
tional forces which underlie the existing dis- 
content among the trades?” 

‘‘One is the gradual but certain disappear- 
ance of the difference between skilled and 
unskilled labor, consequent upon the intro- 
duction of machinery. Most workmen in 
many trades, the manufacturing trades, now 
make only a small part of a given product. 
For instance, Mr. Charles H. Litchman, for- 
merly Grand Secretary of the Order of St. 
Crispin, said in a recent speech that a mod- 
ern shoemaker is only about the fiftieth part 
of a man, meaning that he makes only that 
fraction of a shoe. The result is that the 
shoemaker who can make a whole shoe will 
soon be as rare a bird asthe dodo. This tends 
to upset the old system, while things have not 
Furthermore, 
machinery dispenses with more hands from 
year to year, and hence parents don’t know 


| what trade to teach their children.” 


Our readers generally will recognize the 


, arrant nonsense in the opinion here quoted, 


yet there are thousands that read the daily 
papers who accept such statements as this 


| without inquiring further into the subject. 


What constitutes skilled labor? Is the ability 


| to successfully feed a machine in a shoe man- 


ufacturing establishment properly called 
iskilled labor? If so, the farmer’s ‘‘ hired 
man” is a skilled workman ina much higher 


for it takes him many times longer to 


ness. Strictly considered a certain kind of 
skill is needed in any occupation even to 


” 


| Shoveling gravel,but when ‘‘ skilled labor ” is 
|mentioned in the broad acceptation of the 


term it means labor directed by knowledge of 
A machinist is accounted as a pos- 
skill, but a man who runs a ma- 
chine in a machine shop is not necessarily a 
machinist. He may feed an automatic ma- 
chine under the eye of a foreman without 
In fact a 
large part of the help employed in shops, 


a trade. 


sessor of 


| mills and factories is unskilled labor, yet fa- 


miliar with the kind of work to be done. 
The man with whom the Stvr reporter had 
the interview probably belonged to the lat- 
ter class. The difference between skilled and 
unskilled labor is widening every year, ‘‘ con- 
sequent upon the introduction of machinery.” 


|The supply of the former is growing rela- 


tively smaller and higher priced,and the latter 
This fact constitutes 
forces which underlie the exist- 

The really skilled workman of the present 
day has original ideas and is progressive. 
He aims to improve existing methods of 
manipulating work, and as a means to ac- 
complish this takes pains to inform himself 
what others have done and are doing in this 
of industry. He reads, studies, ob- 
The ordinary machine feeder does nothing of 
the kind. The latter individual is convinced 
in his own mind that there is a ‘‘ gradual 
the difference between 
skilled and unskilled labor,” for he is paid 
no more than the man who drives a team of 
mules, loads trucks with merchandise. 
He that ‘‘ machinery with 
more hands from year to year” required to 
do a given amount of work, yet has no ambi- 
tion to inquire who are devising and con- 
structing that machinery, nor to 
the methods they employ in such operations. 
He knows next to nothing of the kind of la 
bor that produces the machinery that alarms 
him about the safety of his ‘‘ trade,” yet is 
ready with his wail of impending danger 
when some reporter of a daily paper takes 
out a note book in his presence. 

It is not an easy matter learn 
thoroughly, since the division of 
been so systematized by improved machinery 


or 


sees 


dispenses 


investigate 


to au trade 


labor has 
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but the rewards are proportionate to the in-| 


creased difficulties in the way of acquiring 
the knowledge which fits an individual for 
‘« skilled labor.”’ 





>_> 


We have received two pamphlets, with the 
‘‘compliments of James B. Eads.” One is a 
collection of letters from leading engineers 
and naval architects as to the practicability 
of constructing and operating a ship railway 


in Mexico across the Isthmus of Tehuante- | 


pec; the other is a favorable report of the 
Congressional Committee on Commerce on a 
bill which provides that the U. S. Govern- 
ment shall ‘‘guarantee the payment for the 
period of fifteen years of dividends at 6 per cent. 
per annum upon the par value of $50,000,000 
of the capital stock of the company.” 

The project to build the railroad is doubt- 
less a good one, and we should like to see it 
sarried out, but the proposition to require 
the taxpaying industries of this country to 
guarantee $3,000,000 a year for fifteen years 
($45,000,000 in all) to an enterprise of this 
kind in a foreign country is about the coolest 
piece of effrontery ever offered the American 
people. It far surpasses any scheme for 
‘the old flag and an appropriation” brought 


forward by Col. Mulberry Sellers, for this is | 


for an appropriation of the first magnitude, 
with the old flag left out. Any representa- 
tive of the people found helping such a 
scheme ought to be consigned forever to 
oblivion. 


-_ —— 


We present this week_an interesting letter 
from Geo. B. Foote, of Helena, Montana, 
giving some facts in regard to mechanical 
and other business matters in that territory. 
He points out some instances of gross care- 
lessness, or ignorance on the part of steam 
boiler owners, and suggests the necessity of 
a boiler inspection law. It ought to be a 
comparatively easy task to secure the enact- 
ment of such a law in the territory, as there 
are but few that would oppose it. It would 
be a credit to Montana when she applies for 
admission as a State, to be able to refer to 
the fact that timely provision had been made 
for the safety of all steam generators within 
her limits, and that her productive industries 
were free from those terrible disasters which 
are so frequently chronicled in the daily pa- 
pers under the heading: ‘* Another Fearful 
Boiler Explosion.” 











UESTIONS x [NSE 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 








vorrectly, and according to common sense 
methods. 
(141) R. S., Paterson, N.J., asks whether | 


the Colt Disc Engine has ever been described by us ? 
A. A full illustrated description of the Colt Dise 
Engine appeared in the AMERICAN MACHINIST, Of 
Oct, 23. 1880. 


(142) F. M., East Boston, Mass., asks: 1. 
Can you tell me how to apply for a patent? A, 
Consult a reliable patent attorney, 2. How long 
does a patent continue in force? A. 17 years. 3 
How much will it cost? A. Ordinarily the attor 
ney’s fees and the Patent Office fees together 
amount to $65. 


(143) J. I.J., Rock Falls, Ill., asks: How 
shall I make a tool for turning chilled iron? A, 
Special brands of steel are generally used for this 
purpose. Make a tool with very little rake and 
harden as hard as possible, using salt and water, or 
mercury 


(144) J. L. Corning, Jowa, writes: I 
have talked with locomotive engineers and find they 
claim that the piston in a locomotive cylinder does 
not travel back and forth as in a stationary engine, 
but that the cylinder travels over the piston. What 
ground is there for this argument’ A. None. 


(145) J. 8S. K., Erie, Pa., asks; How long 
to make the lever of shears to shear steel 14” x 3-16 ? 
4. It will require about 1,500 pounds pressure on 
the shear blade to shear the steel. If you calculate 
the lever so that the motion where the power is 
applied is about 25 timés greater than that of the 
shear blade, it will be about right 


(146) N.D.B., Buffalo,N. Y., asks: Do most 
manufacturers make employes pay for the damage 
they may do to machines while using them, the? 


Be. 





having been duly cautioned. 
A. Some manufacturers exact payment under the 
circumstances, but comparatively speaking they 
are few. We believe the custom is to dispense with 

| the services of workmen who will not use due care 
in the use of costly machinery. 


(147) <A. J.D., Fort Wayne, Ind., asks ; In 
| alink motion engine in which the throw of eccentric 
is 5’ lap of valve %’’,lead 1-16’’where will the cut-off 
occur with the lever in the corner? A. If the valve 
| had a travel equal to the throw of the eccentric and 
| was upinfluenced by the link, the cut-off, neglecting 
the angularity of the connecting rod, would occur 
at about .89 of the piston stroke. In the case of the 
| link motion there are usually various conditions 
| that influence this, and which render a mathemati- 

cal solution practically impossible. 


(148) H.E.G., Alleghany, Pa., asks: Will 
you please tell me whether 14” is too early or too 
| late in the stroke to release the steam in a 12’ x 16” 
plain slide valve engine that is to be run at 200 revo- 
lutions per minute, the ports being properly pro- 
portioned? A. We should release the steam at 
about 1544’. 2. Itis said that if a plumb line is let 
fall from the inside of a high tower, the point of 
the bob will describe a complete circle in 24 hours, 
In other words that the line will not hang plumb. 
Do you know what circle the point of the bob will 
describe? A. Our opinion is the line will hang 
plumb unless there is some apparent disturbing 
cause. 
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Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday morning for the ensuing week's issue. 


We receive numerous inquiries relating specially to 
| matters of private interest. While desirous to oblige 
| our friends, we would suggest, that an advertisement 

of two or three lines under this heading will usually 
| develop the desired information easily and quickly. 





| Portable Forges, $10. Holt M’fg Co., Cleveland, O. 
| Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
James W. See, Consulting Engineer, Hamilton, 0. 
Presses and Dies. Ayar Mach. Works, Salem, N.J. 
Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 
Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 
J. C. Hoadley, Engineer and Expert, 29 High St., 
| cor. Federal, Boston, Mass. 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 
| Do you manufacture Hardware or House furnish- 
| ing goods you wish sold in New York? so, ad- 


| dress Manufacturer's Agent, care of AM. MaCcuHINestT, | 


For Sale—One Richard's Indicator, nickel-plated 
and in good order. Address, H. L. Butler, E. High 
street, Germantown, Philadelphia. 





100 New Lathes, Planers Drills. Millers, &c., 
(light & heavy). Send for list. Kelly & Ludwig, 


| 49 & 51 North Seventh street, Philadelphia, Pa. 

Machinists’ Bench Tools; largest stock in the Uni- 
ted States. Send for Machinist Catalogue,212 pages. 
Tallman & McFadden, 607 Market st., Philadelphia. 

J. E. Kelley, New Haven, Conn., a roofer of long 
experience, writes to T. New, 82 John street, N. Y.: 
Your process for manufacturing Prepared Roofing 
is perfect, giving entire satisfaction. 

“ How to Keep Boilers Clean,” and other useful 
information for steam users and engineers. Book 
sent free by the publisher. Jas. F. Hotchkiss, 84 
John Street, New York. Mention this paper. 

‘* Slide Valve Gears,”’ by Hugo Bilgram, published 
by E. Claxton & Co., Phila., describes the easiest 
method known for correctly proportioning slide 
valves, link-motions and cut-off gears; price, $1.00. 

Russell & Struthers, Wax Process for making out- 
line engravings. Specimens each week in the 
AMERICAN Macuinist. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York. 

Wanted--Iron Planer about 40 inches square by 
12 feet long, new or second hand at once. Send 
cuts and cash price to Bentel, Margedant & Co., 
Hamilton, Ohio. 





“Steam Economy,” by Alfred Wilkinson, M. E., 
123 N. 4th St., Philadelphia. Tells how to use the 
indicator. Points out and remedies defects in Steam 

| Engines. Illustrated with numerous diagrams, 
Great variety of practical information for steam 
users. 124 pp., paper, 75c., cloth, $1.00 by mail. 


| ‘Sibley College of Mechanic Arts, Cornell Uni- 
versity.—Entrance examinations will be held June 
12th and September 11th, 1882. For the register 
and catalogue just issued, containing reorganized 
courses of instruction, scientific and practical, in- 
cluding draughting, machine construction, general 
shop work, etc., apply to the President of Cornell 
University, Ithaca, N. Y.” 


Bound Volumes and Patent Binders. We can 
furnish Volume 3o0f the AMERICAN MACHINIST, con- 
taining the full 52 issues of 1889, or Volume 4, con- 
taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume unbound, three dollars. ‘ Patent Binder” 
for the AMERICAN MACHINIST holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 


Ealy’s “Blue Book,’’—Special classified list of 
Machinists, Machinery, Railway, Engine and Boiler 
Makers supplies, etc., with financial standing and 
yaying qualities of all dealers and manufacturers. 
Much more convenient and reliable than any other 
work of the kind published. We also furnish full 
detailed written reports. Price $30 to July 1, 1882. 
The Joun W. Eaty Company, 51 Chambers street, 
New York or 79 Dearborn street, Chicago, IIL. 


‘Extracts from Chordal’s Letters,’’ the most 
interesting mechanical book published. A great 


variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every 


body. Asmany as 150 copies have been sold in a 
single shop. Over 40 Humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 


any address. AMERICAN MACHINIST PUBLISHING Co.,, 
| 96 Fulton St., New York, 





What is the custom? 

















Critchley & Whalley, Portsmouth, N. H., have 
erected a foundry 65x30 feet. 
The Exeter Machine Works, Exeter, N. H., are 


building an addition to their foundry 

Benjamin Eastwood, Paterson, N.J., will erect a 
50x40 foot addition to his machine shop. 

Walker & Atwood, Brockton, Mass., 
erect an iron foundry 

Aultman, Miller & Co., Akron, Ohio, will make a 
large addition to their foundry. 


will soon 


Albro, Chase & Reed, Fall River, Mass., have just 
built anew machine shop 60x40 feet. 

David W. Pond, Worcester, Mass., 
bring out a new 60-inch square planer. 


is about to 


The Victor Mowing Company, of Niverville, N.Y., 


has been reorganized with a capital stock of 
$40,000, 
Union Iron Works, Trenton, N. J., builders of 


steam engines and machinery, are about to enlarge 
their foundry 

The Singer Sewing Machine Company of Eliza- 
beth, N. J., is considering the advisability of re- 
moving its works to Johnstown, N. Y 

The new joint stock company to be organized in 
New Britain, Conn., for the manufacture of mal- 
leable iron, will be called the Judd Iron Company. 


Munn & Baush, Holyoke, Mass., will erect an ad- 


| dition 30x100 feet to their foundry and increase 


their force of workmen. 

The Union Foundry Works, of Chicago, have re 
cently increased their capital from $100,000 to $250, - 
000, 

The Mississippi Mills Company, at Wesson, Miss., 
will soon build another large cotton mill, to cost 
not less than $300,000. 

Tne Machine Works of E. P. Allis & 
kee, Wis., employ 1,000 men and are 
and day 


Co., Milwau 
running night 


An extensive shop will be erected this spring by 
Howard Brothers, of Fredonia, N.Y. It will be 
used for the manufacture of a new nut-tapping 
machine. 

The Alice Blast Furnace, of Birmingham, Ala., 
cleared $12,000 during the month of January. The 
investment cost $250,000, yielding a net income to 
its proprietors of $144,000 per annum. 

The Peck, Stow & Wilcox at Kensington, 
Conn., intend to put up a new factory for their 
Chisel works, and will put in a steam engine when 
the dry spell comes. 


Co., 


The Kruse Manufacturing Company have opened 
a shop at 124 East Mth street, New York, for the 
manufacture of all kinds of light automatic labor- 
saving machinery in any quantity desired. 

The Florida Southern Railway contemplates put 
ting up new mills along its line of road at once. 
Two are now in course of erection, one at MeMee 
kin and the other at Magnesia, Fla. 

Russell & Co., Massillon, O, have their 
fortieth annual catalogue for 182, containing illus- 
trations and descriptions of their steam engines, 


issued 


| agricultural and saw mill machinery. 


The Queen City Machine Works, Reinshagen & 
Buckman, Cincinnati, Ohio, have been started for 
the building of machinists tools and specialties in 
iron and brass. 

The Chicago Lumber Co. are pusbing rapidly for- 
ward their new mill in Most of the 
heavy machinery has arrived, and the 500 horse 
power Atlas Corliss engine is now being set in posi 


Chicago. 


tion, 

Messrs. Chas. E. Hall & Co., are erecting a new 
Hominy mill at Indianapolis, which will add very 
materially to the rapidly increasing mill interests 
of that city. The Atlas Engine Works will furnish 
the motive power, 

The Wiley & 
field, Mass., write us that they have a center-ream- 
er ready for market, exactly like that described 
(with a cut) by George B. Foote in the AMERICAN 
MACHINIST Of March 18th. 

Danville, Va., water 
river amounting to $46,217. A water front 
feet brought $10,000. The purchasers propose to 
open cotton factories, mills for grain, and machine 
shops for work on iron and wood, 


tussell Manufacturing Co., Green- 


on Dan 
of 3,000 


has sold power 


Ripley Ropes, Commissioner of the Department 
of City Works of Brooklyn, N. Y., has advertised 
for bids for a 15,000,000 gallon pumping engine to 
give a duty of 65,000,000 foot pounds. The bidder 
may also present plans for two engines of the same 
collective capacity. All bids must be in by May 
10th. 

Coleman & Comings have taken the shop form- 
erly owned by Daniel Mulock,in Middletown, Conn, 
and will manufacture engines, boilers and general 
machinery, also deal in second-hand machinery. 
One partner is a machinist and the other a mill 
wright. A foundry will soon be started in connec- 
tion with the shop. 

The Future City Manufacturing Company's new 
building is completed and machinery is 
placed in position to begin the manufacture, on a 
large scale, of all kinds of wood working machin- 
The business is being conducted by three 


being 


ery 


young and energetic young men from the East,—‘/, 
Louis Age of Steel, 


-amalgamating the ores 


Ten thousand dollars have been subscribed at 
Titusville, Pa., toward a brass foundry to be loca- 
ted at that place. 


The Chattanooga Tradesman relates that Thomas 
Camp, who has a foundry and machine shop at 
Covington, Ga., and turns out saw mills, engines 
etc., says he shall clear $50,000 this year. ‘‘ My sales 
of saw mills alone,” he is reported as saying, “ will 
cover from $1,800 to $2,000 a week, or about $100,000 
a year.’ The south seems to be a good section in 
which to locate certain branches of the machinery 
business, 

Stephen Holman, Treasurer of the Holyoke Ma 
chine Company, at Holyoke, is soon to erect at 
Worcester, one of the largest manufacturing build 
ings in Worcester County. It will require 1,000,000 
brick and 330,000 feet of lumberin building. W. C. 
McClellan of this city has the contract for the brick 
work. Mr. Holman manufactures water wheels, 
steam pumps, paper machinery, etc., and moves a 
part of his business Worcester,—Springfeld, 
(Mass.,) Republican, 


to 


The Globe Concentrator Co., No. 15 Oliver street, 
Boston Mass., Horace P. Tobey, President, has been 
recently organized and has started a shop for the 
manufacture of a machine for concentrating and 
of the different metals. 
The machine combines a mechanical motion with 
the use of water jets to separate the free metals 
from the gangue. They have lately shipped to 
California two machines, and are now building six 
more, four of which are already sold. 

East Saginaw, Mich., is on a boom. Last year 
one million dollars was put ito buildings, and it 
is estimated as much more will be spent this sea- 
son. They have, this year, started a large saw and 
file works, also an axe and tool factory with cap 
ital, $50,000. A shop for manufacturing furniture 
is nearly completed. A. F. Bartlet & Co., machin- 
ists, have been obliged to enlarge their shops, and 
have built new shops of brick. In the Saginaw 
Valley, last year. was produced 2,745,000 barrels of 
Salt. 


The Wamsutta Mills, New Bedford, Mass., are 
setting tive Corliss boilers with the Jarvis furnace. 
Among other boilers being set with this furnace are, 
one for Wheelwright Paper Co., Fitchburg Mass., 
one for John J. MeNutt, Boston, and one for Miller 
Bros. & Somerville, Mass. The Pond Engi 
neering Co., of St. Louis, have orders to set four 
boilers at Park Mills, in that city with Jarvis fur- 
nace, four at Bathalto, Ils., one for James Beach, 
Dubuque, Iowa, one for the Cincinnati Type Foun- 
dry, two for Gerke Brewery, Cincinnati 


UOo., 


a second 
order, four for Gaff, Fleischmann & Co., Sedamville, 
Ohio, and two for a company in Louisville, Ky. 
There are nearly 1,600 boilers set with the Jarvis 
furnace 


The Jndustrial World publishes notes of ten or a 
dozen enlargements and additions in the way of 
machinery to Racine, Ills., manufacturing estab- 
lishments. Among these extensions are those of 
S. Freeman & Sons, a brick, three-story machine 
shop 50x80 feet; Racine Hardware Co., a three- 
story brick factory 50x125 feet, in which to build 
boats; Dickey & Pease, a 30x40 foot foundry addi- 
tion with a new cupola ; Jens Jenson, a new black- 
smith shop; Breasly & Adams, a 70x73 foot foundry 
addition ; The Racine Wagon and Carriage Co., a 
brick three-story building, 80x125 feet; The J, I. 
Case Threshing Machine Co., a new machine shop 
600x300 feet and five stories high, for portable saw 
mill machinery; The J. I. ¢ Plow Co. A.C. 
Fish and The Winship Manufacturing Co., consid- 
erable new machinery. The town is also to have 


ase 


anew malleable iron works, a new varnish factory 
and a new mowing and reaping machine factory 


Ss. W. Goodyear, Waterbury, Conn., writes us: 
“In your notice of the use of cold swaging machines 
by The Excelsior Needle Co., of Torrington, Conn.. 
in your issue of April 15th, you speak of them as 
the Maltby, Hopson & Brooks Machine,which leads 
me to explain. The machines are known as the 
Hopson & Brooks Wire-pointing or Reducing Ma- 
chine. The Excelsior Needle Co. use these ma- 
chines exclusively tor reducing the blades of sew 
ing machine needles, in place of milling, turning, 
rolling, ete., as practiced by other needle manufae 
turers. Their needles take a high position in the 
market,owing toa superior degree of concentricity, 
uniformity of size throughout the entire length of 
blade, almost exact uniformity of size of all need- 
les intended for the same number or size, uniform 
ity in depth of grooves, fineness of finish, with free- 
dom from scratches, All of these important fea- 
tures depend, in a great measure, upon the condi- 
tion of the needle blank as produced by the cold 
swaging process. Without concentricity no needle 
can be really first-class, The machine accomplishes 
this,while to make work round, smooth and uniform 
in size, is peculiar to this process. It follows that 
with blades of uniform size the grooves will be 
alike in depth, while with the smooth planished 
and burnished surface left by the swaging dies,there 
is no occasion to grind a blank to that extent 
which will endanger the uniformity of size, as 
where transverse marks made by milling or turn- 
ing must be removed. Another valuable feature 
is believed to be,that owing to the uniform degree of 
compression which the needle blade gets in the pro- 
cess of swaging,it will pass through the hardening 
process with less liability to spring, and further 
that from a change in the molecular condition of 
the steel growing out of this peculiar process of 
cold working, the blade of the needle is actually 
much stronger than those made by turning, milling 
or rolling. The production of the Excelsior Co.,who 
are using several machines, is about sixt y-thousand 
blanks daily. There are no doubt many other uses to 
which the cold swaging process might be applied 
with as great advantage asin this case. Since my 
advertisement first appeared in the AMERICAN 
Macuinist I have delivered five of these machines. 
A sixth machine issold and completed,and nowwait- 
ing shipping instructions, while a seventh machine 
of extra large size is in process of construction to 
be shipped to a wire manufacturing company, May 
Ist. Said a prominent wire manufacturer when 
asked what he considered was saved by the use of 
this machine,as compared with pointing wire for 
drawing by hand, ‘I think fully ninety per cent 
is saved,” 
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Machinists’ Supplies and Iron, 


New York, April 13, 1882. 

There is nothing new to report in the general 
supply business. Trade is generally good with but 
little accumulation of stock. Onthe whole orders 
are accepted for quicker delivery than was the 
case a few weeks ago, but prices remain substan- 
tially unchanged. But few novelties appear, deal 
ers as yet being satisfied with handling standard 
goods. 

The Pig Iron market is dull with but little pros- 
pect of mending. Prices are substantially the same 
as quoted last week although hard to hold. Sales 
are only in small lots. In serap iron, yard parcels 
are quoted at $31.50 to $32. Foreign iron unchanged 
In general hardware the market shows considera 
ble activity, owing mostly to old orders. Copper is 
dull; prices nominally unchanged but tending in 
favor of buyers. Other metals unchanged. 


—>—W ANTE D~- 


“ Situation and Help” Advertisements, 30 cents a 
line, each insertion About seven words make a line. 
Copy should be sent to reach us notlater than Thursday 
morning for the ensuing week's issue, 


A Mechanical Draughtsman 
ment. Address ‘“H,” P.O. 
Conn. 

Wanted—A good green and dry sand and loam 
moulder. Address Coxe Bros. & Co., Drifton, 
Jeddo, P. O., Luzerne, Co., Pa 

Wanted—Situation as Supt. or Assistant Manager 
in an established manufacturing company, by a 
thoroughly competent party who has held similar 
positions. Address C., Box 5, AMERICAN MACHINIST 

Wanted —Situation as foreman moulder, applicant 
has 26 years experience 
factory references, etc. 
publication, ase" hd Box 9, care 

Wanted—Practical Draughtsman, Machinist. 
Foundryman with some capital and good refer 
ences, to take interest in established paying busi- 
ness. Address L. M. Newbury, Sparta, Wis. 

Wanted—Mechanical Draughtsman. One who is 
thoroughly posted on engine and pattern work. 
Address, giving references, ete. Smiru, Myers & 
ScHNIER, 323 to 329 W. Front St., Cincinnati, Ohio. 

Wanted—A first-class boil r shop foreman to 
manage 150 to 200 men, and capable of laying out 








desires 


D. 38, New Haven, 


or 


work. Apply with references to Frick & Co., 
Waynesboro, Franklin Co., Pa. 
Wanted—A man thoroughly experienced in Port- 


building, to design 
Address, stating 
DAvVis’ Sons, 


able and Traction Farm Engine 
and superintend building them. 
experience and references, JonuH 8. 
Davenport, lowa 

Wanted —Two good men on small tools and small 
machine tool building. Also a man to take charge 
of a variety of small manufacturing, one having 
experience in modern shops. Address, Calipers, 
AMERICAN MACHINIST Office, stating experience and 
eiving references. 

A man 31 years of age desires a situation in a 
mac hine shop as superintendent or foreman. 13 
years’ experience as apprentice, journ yman, tool 
maker, draughtsman and foreman in Hlinois, lowa, 
Minnesota, Nebraska, Kansas and Missouri. Cor 
respondeuce invited from parties who mean busi 
ness, KF eConnell, lown Citv, Tawa 


RR. wW. RESEFOoRD, 
Successor to L. B. EATON & REXFORD, 


MECHANICAL ENGINEER & EXPERT, 
11 NORTH 6th ST., PHILADELPHIA. 





Importer and Manufacturer of and Dealer in all Des- , 


criptions of 


TOO TT. %. 
Will furnish Information, Quotations, etc. 
and MACHINERY 
TOOL STORE in Philadelphia. 


,of TOOLS 


re-engage- | 


, 15 years as foreman, satis 
Address until 10 days after 
AMERICAN MACHINIST. 


The only Exc lusive and Practica) 


COOKE & CO. 
(Formerly Wm. Cooke, 


_6 Cortlandt St., New York, 


AGENTS FOR 





The VLehigh Valley ins Wheels 
and Emery Wheel Machinery. 


Our wheels possess superior cutting qualities, com- 
bined with great durability 
and Patent Stove Plate Grinders, 





GEORGE WESTINHOUSI Jr. President, 
RALPH BAGALE “y and Treas. 
H. H. W ESTING HOUSE. Superintendent. 


The Westinghouse Engine | 











Vequires neither Adjustment, 

Packing, Viting, or Wiping, and Dispenses en. 

tirely with Skilled Engineers, 2to 150 Horse Power, 
Send for Illustrated Circular. 


THE WESTINGHOUSE MACHINE CO., 


92 & 94 Liberty Street, New York. 
WORKS AT PITTSBURGH, PA. 


PADLEYS CUSHIONED HANNE 


cu ¥ 
= BRADLEY 2company ~ S¥RA 


Lining, Keying up, 
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NEW YORK. 





Sica Puy 


TELE STANDARD! 


Steam Pumps for Every Possible Service. 


SEND FOR ILLUSTRATED CATALOGUE 


KNOWLES STEAM PUMP WORKS, 


Street, 44 Washington Street, 


BOSTON. 





“OUND: 


THE STEAM PUMPS 


made by Valley Machine Co., 

Easthampton, Mass., are the best 
in the world for Boiler Feeding 
and other purposes. 





FOR SALE. *: ":.%4 


aay ll 





ANNES LS RAL LENT EXPAND c 
& AN DRETL:. = 


a TEX 


fered for sale 

to the highest bidder. 
Please read the 

testimonials : 


F. H. VANNAN, Esq., 
Wyoming Valley 
Wilkes Barre, Pa 


Mandrel, and think it 
excellent thing. 


a most 








. VANNAN, Esqg.—W 


Office of The Dickson Mfg. Co., 
Iam glad to say that it is by far the most perfect and reliable tool of 
Its simplicity of construction 


F, H. VANNAN, Esq., Dear Sir 
its kind that has yet come under my notice. 
to use at once recommend it to master mechanics. 


Office of the Lehigh Valley R. 


F. H. 
nine months, 
intended, and recommend its use, 


VANNAN, Esq., Dear Sir 


Office of the Lehigh and Wilkes Barre Coal Co, 
It is with pleasure 


Mr. ForsBes VANNAN, Dear Sir 
Mandrel. 
itself ina very short time, 


Nos. 2 and 5 completes 





e are pleased with its appearance. 


Very respectfully yours, 
Ricuarpd DupGEoN. 


Yours truly, 
NILEs Too. 


Scranton, 


Ohio. 
1879. 


Works, Hamilton, 
Pa., Jan. 2, 


Yours truly, 
SIDNEY 
R. Co., 


BroapBeNnT, Mechanical Engineer. 
Wilkes Barre, Pa., April 9, 1879 


Esk We have used your Patent Mandrel in our repair shops for the past 
and would state that the tool is particularly well adapted to the purpose for which it is 
especially as a labor-saving device. 


Yours truly, 
ALEX. MITCHEL, Div. 
March 27, 


Sup't. 
1879. 
that I certify to the 


please make 
SAMUEL J, TOUKINS, Sup’t of Machinery. 


successor to Cooke & Beggs’ 










Z Milling Machines, Drill Presses, c 

‘ Hand Lathes, Tapping Machines, 

be Cutter Grinders, &c. k 
Fy Send for new Illustrated Catalogue, con- () 

4 taining descriptions 

ns ™, of the above ma- 0 
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Send for New Illustrated Catalogue. 
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The Deane Steam Pump Co. 


HOLYOKE, MASS. 





226 & 228 Lake St., = 


Tun GATE 


92 & 94 Liberty St., 
New York. 


OUR WORKSHOPS, 


Factories and Warehouses. Their Sanitary and 
ie he sisting Arrangements. By B. H. THWAITE 

_E., with 188 illustrations of the most improved | 
Ik ire, Sanitary and Ventilating arrangements. 8Vvo, | 
cloth, $3.50. Free by mail. 


E. & F. N. SPON, 446 Broome Street, N. Y. 
FOR SALE. 


STEAM ENGINES. 


Two Horizontal Engines, 26 inch cylinder, 42 inch 
-troke, about 250 horse power, built by NOVELTY 


54 Oliver St. 


Boston, 





Improved — < = and Its Gases, 








Burns all Kinds. In- 
creased capacity of Furnace. A Ven- 
tilated Grate-Bar. No New or Pe- 
culiar Boller Setting. A Simple 
Device for Economy. 


The Fairbairn Manufacturing Co., 


Saving in Fuel. 





WORKS, will be sold connected or separate. Apply | 
to JOHN LEAVERS, No. 81 Front St., 
Brooklyn, N. Y 


THECAMERON 


1 fy the Standard of Excellence 


AT HOME AND ABROAD. 
THE A.S. CAMERON 


STEAM PUMP WORKS, 


Poot of Bast 23d Street, New York, 


H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


Byes Sg Tools & Supplies, 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


272 PURCHASE STREET, 
P. O. Box 8348, BOSTON, MASS. 












ain! 
DEALERS IN 


MACHINISTS’, MANUFACTURERS’ 
AND RAILWAY « 












The exclusive right to the 
above valuable Patent is of- | 
for Cash Only } 


following | 
New York, July 25, 1878. | 


Sup't | 
Mfg. Co., 


I have duly examined the | 
specifications of your im- 
proved Expanding Lathe 


and practical adaptability | 


use fulne ‘ss of your Patent 
I think every machine shop shou'd have a complete set of them, as it is a tool that pays for 
For further proof of my appreciation of the article, 

Yours respectfully, 


Address F. H. VANNAN, DANVILLE, Pa. 


for us 


THE M. T. DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St.. Phila., 97 Liberty St. New York. 


BETTS MACHINE Co. 


WILMINCTON, DEL. 
MAKERS OF 


Standard Gauges, 
Measuring Machines 


AND 


ADJ USTABLE 
Reamers. 












| 
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C ALIPER 
tAUGE, 


pe Best in Use. 
Nearly 7000 sold in 1881. 


STAND, ARD 
Cheapest 


‘27 
77 
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| STANDARD “STEP” GAUGE, 
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NICHOLSON FILE CO@d. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
** Nicholson File Co’s” Files and Rasps. 
-‘Double Ender” Saw Files. File Brushes, File Cards. 
Slim” Saw Files. Surface File Holders. 
“Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bop U. s. A. 


Also, 





HARRISON BOILER: “THE SAFEST” 


Adapted for all Steam Purposes. 


€ ten to fifteen years con- 
stant use by such concerns as Cheney Bros., South Manchester, 
Conn.; Wallace & Sens, Ansonia, Conn. 
Weetamoce Mills, Sa more Mills, Fall Rive r, Mass.; Nears’ Build- 
ing, Boston, Mass. > own & Sharpe Mfg. Co. » Providence e, RoI. 

. T. Ste ware - Co , Tiffany & Co,, New ¥ ork; Stevens’ awh nobody 
Hoboke an, N..J.; Matthiessen & Wiecher’s Sugar Refinery, Jersey 
~ City, N 1.3 NW m. Sellers & Co., 8. 8. White, Daniel Allen, Jno. 
Gardiner & Co., Pho ysphor-Bronze Smelting Co., Henry Bower, 
Evening Bulle tin, Saturday Night, Philadelphia, Pa., and nume- 


rous ot hers. 

Franklin Institute Medal awarded for SUPERIORITY 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAPACITY 
FOR GENERATING STEAM AND DYNAMIC VALUE OF 

STEAM. Easily transported on mrle back. Send for Descrip- 
tive C atalogue. 


HARRISON ‘BOILER. WORKS 


15th and WOOD STS., PHILADELPHIA, Pa. 








HARRISONBOTLER 


—THE SAFEST—- 


Merits have be®n proved -durin, 
'w ampanoag Mills, 


IS™ x Woop st 
PHILAD. 


OF 





MANNING, MAXWELL & MOORE, 


(FORMERLY H. S. MANNING & co.) 


Manufacturers of and Dealers in all kinds of 


Railway and Machinists’ Tools and Supplies, 


lil LIBERTY ST., NEW YORK. 


AGENTS FORK 


Midvale Steel Co’s Tires, Axles, Forgings 
and Castings. 


The Consolidated Safety Valve Co. 
Morse Twist Drill & Machine Co's 
Taps, Dies, Screw Plates, &c. Huntington Track Gauges. 
The Hancock Inspirator Co. Saunder’s Corrugated Copper Packing 

and Gaskets, 

Hoopes & Townsend's Nuts, Bolts. 
Washes, Lag Screws and Rivets. 

Betts Machine Co’s Gauges, &c. 
Niles Tool Works, Machine Shop 

and Car Tools, 


Westcott's Lathe & Drill ¢( hucks 


Worcester Machine Screw Co, 
Brady’s Emery Grinding Mach’y. 
H. B. Bigelow & Co’s Engines 
and Boilers. 
Smith’s Hub Friction Clutches, 
Keystone Portable Forge Co. 
H. B. Smith Machine Co. 














HENRY S. MANNING. EUGENE L. MAXWELL. CHARLES A. MOORE 
(MOREESTER MACHINE SCREW CO.| ce on 

| . TQ, =- = 

S35 5 be 

OM Ars 

MANUFACTURERS OF Toughkenamon, 7 = ° _ 

STAN DARD MACHINE SCREWS. Chester Co. = % = 
IMPROVED CRANK, PLANER, o ss 










MADE 
R, A. BELDEN £00. 
DANBURY, CONN, 


valuable tool for Die 
Work and other planin 
requiring a short and rapid 
or variable stroke. 
Planes 16 in.| 
high and wide, and | 
has 12 in. stroke, 
with quick re tunn | 
motion. Has stee} 


Punching Preases 
AND SHEARS. 


Power, Foot or Hand, all 
sizes. Also, Upright 
Power 


Drill Presses, 





screws, wrought | Large and Small Sizes. 
handles, ane cut | 

gears and pin-| N ‘0 
gros pee Ot8 = Peerless Punch and Shear ( 





in all directions. 119 Liberty St., New York. 


AKRON IRON COMPANY. 


Superior to any shafting in market for the following reasons, viz.: 


1st.—It is perfectly straight and round. 2d.—It can be rolle d ac 
curately to any desired gauge. 3d.—It has the beautiful blue finis! 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 


of Russia Sheet Iron, rendering it less liable to rust or tarnish thar 
Or EF, P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 








LINE AND COUNTER SHAFTING. 5th.—The surface is compose 
of MAGNETIC OXIDE OF IRON, forming a supe rior journal © 
bearing surface. 6th.—It is made of superior stoc 

Sizes made from % to 8% inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on application 


= 
~~ 








shafting of the ordinary finish. 4th.—It will NOT SPRING or WAR 
TRAVELING, JIB AND PILLAR 


IN KEY SEATiNG like most of the other manufactured shaftir 


sold in the market, and, as a consequence, is admirably adapted fo 
WESTON’S PATENTS ANY 


CAPACITY. 
Can be operated by hand or Power. 
Are absolutely Safe for Operator and Load, 


Simple, Durable, Convenient and Economical, 


Used by the best Shops and Foundries. 


PLANS AND ESTIMATES FURNISHED FREE. 


YALE LOCK MFG. CO. 


STAMFORD, CONN. 
MANUFACTURERS, ENGINEERS & MACHINISTS. 


SALESROOMS: 
BOSTON, PHILADELPHIA, 
224 FRANKLIN ST 507 MARKET ST, 


a 


NEW YORK, 
53 CHAMBERS ST, 


CHICAGO, 





LEY CONDENSER, CW, LeCOUNT. South Norell, Conn 


LE Bec} Bh HEAVY STEEL poc, 
With Steel Screws. Lathe Made and Hardened. 
ae Dog is very heavy, and 








No. 1.. 3-8 d 
For every class of Steam Engines, is warranted not to break S$ é “ ia" — cy 
Steam Pumps, Vacuum Pans, &c. vo Cr a z -> Pe 4 
ee Dae 
Guaranteed to Save 20 to 25 S2 « Fisges 2 
. ~ RP «¢ sa 46 be 
per cent, of fuel, or gain 25 Oe a Gites oo oe 
to 30 per cent. in power, SS fleas... Lo 
6 1 3 2d 
r - » “ 12. 2 “ 
Send for pamphlets, prices, referen- 2 aS 18..3 1-4 eee te 
eaten 32 % 14.919" 1.60 
ces, &e. Ei «1573 « 180 
ee “16.319 2.00 
HENRY W. BULKLE BE dros oc go0 
3 5 a be , «ig te cots Qe 
Sg Full set, 19 Dogs, 96.3 
I so Ku ¢ 
149 BROADWAY. N. Y. ES No 20..51-2in.... 4.25 
ce. a6 6 . 5.00 
LAMBERTVILLE IRON WORKS, bias. $8in.... 50 
A. WELCH, JR. 25 ,, 2--.19%.... 0 
Manufacturer of ets , 4-346 -70 
6. ..1 “= 80 
@ & " 4...1e* 95 
3S “10...119% 1.10 
SO S18... 195 
é “is. ..9 1.40 
% Small set of 8 Dogs 
c % from 3-8 to 2 inches, 
, ee $7.30. 
& DNo, 14..21-2in...8169 
ee $0.8 oe cen 
aS 6 : 1-2 “* 2.00 
aa” VW 2.30 
& mnSet of ry from 38 to 4 
inches, RIA 











paratls orale Sang inp 


AUTOMATIC STEAM ENGINES, Space 


Also, Plain Slide Valve Engines. 
Send for Cireular. LAMBERTVILLE, NEW JERSEY. 


THE REID DRILL CHUCK 


The Strongest, most Simple 
and greatest Capacity of any 
in the market. Sold by all 
first-class Machinists’ Supply 
Stores. Manufactured by 


} CHAS. H. REID, 


DANBURY, CONN, 





TH — = 
T. NEW'S PREPARED 


ROOF INC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Avents Wanted. 'T. NEW, 38 John Street, New York, 








FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For? Conveying Water 


areas 
) 


and Liquids. 


Pat, Cilers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Illustrated 





A NEW LINING & NOM-LISTING INECTOR 


BEST BOILER FEEDERS IN THE 


WORLD. Send for Catalogue, 





MACHINE MOULDED MILL 


GEARING, 


SHAFTINGC, PULLEYS, ETC., 
In great variety of sizes. Castings or finished work 
furnished the Trade at favor- 
able rates. 


LEFFEL TURBINE 


WATER 
») WHEELS, 


MANUFACTURED BY 


POOLE & HUNT, 


Baltimore, Md. 
ACHINERY, TOOLG | 
Ss. McHENRY, | 4 


MADE BY 
) wee 
927 FILBERT ST., PHILADELPHIA. | 


A. M. PUWELL & G@., Successors to 
WIGHT & POWELL, Worcester, Mass., U.S. A. 











PECIAL M 
-PATEN 
S 3 enya 


APERFECTUO 
S BROS.71JQHN ery: 





Fine Work Generally Solicited. 


WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 



































64 LAKE ST- 





+ 239 Broadway, New York. Boston Offiee, 70 Kilby Street. 
Ste Louis Office, 707 Market Street 
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TH E 


G. HORTON 2 OOK 00. 


WINDSOR LOCKS, CONN., U.S.A. 
Only Manufacturers of the 
Universally Used 


HORTON 


Lathe & Car Wheel 


Chucks. 


CAR WHEEL CHUCKS 
From 30 to 42 in 


The only chucks 
made that use the 
patent jaw. with 
both face and bite 
of jaws ground per- 
fectly true. 












Manufacturer of 





Large Boring and 
i Turning Mills, and 
Machinists’ Tools 


generally. 


q 





(°N ‘HOLSaHJOU 


“TAHOIN ‘d ‘A 
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TE4M PUMPS, AIR COMPRESSORS, | 

Friction Hoisting Engines. Vacuum Pumps | 
and Condensers, General Machinery, Steam En- | 
gines. Capacity to bore cylinders 110 in. diameter | 
and turn Fly Wheels of 24 feet. | 


The Norwalk Iron Works Co. 
SOUTH NORWALK, CONN. | 


ECLIPSE "ss ENGINES 


Stationary 
Engines. 


| 








Ironand Steel | 
Boilers. 
Portable Cir- 
cular Saw 
Mills. 


Threshers & 
Separators. 


Send for Catalogue and say where you saw this. 


FRICK & CO. 


Waynesboro, Franklin Co., Pa, 


E. GOULD & EBERHARDT, 














PATENT _ 
SHAPERS, 


QUICK Adjustable Stroke, 
Can be CHANGED while in MOTION. | 


BATE 
PATENT 
TEAM 


= enerater, 


The most Economical, Reliable and Durable. 


A large number of these boilers in use in the best 
establishments and institutions. showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 








GAUGE LATHES, Band Saws, Rotary and Station. 
ary Bed Planers, Buzz Planers, Jig Saws. 


Also a large stock of Second 
Hand Machinery 










Guaranteed to excavate 50% more material from 
hard bottom than any other machine. Circulars, 
comparative strain sheets, &c., furnished. 

OSGOOD & M ACNAUGHTON, soe, 
N. W., successors to Ralph R. Osgood, 
Troy, N. Y¥. 


THE DUPLEX INJECTOR. 


THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out 
of order. Will ~=ilift 
water 2 feet. Always 
delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


THE 


GARDNER 


COMPENSATION 


GOVERN. 


Unequaled for accur 

acy, safety, conven: 

ience, durability, work 

manpship and design. 
Address, 


ROBERT W. GARDNER, 
QUINCY, ILL. 











STATIONARY 
ENCINES 
And BOILERS, 


5 to 25H: P: Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 

f= Machinery. Send for Circular. 
ee SKINNER & WOOD, Erie, Pa. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 

x SS. WOOLMAN, 
116 Fulton Street, New York. 


Fully vriced and illustrated Catalogues. 





8 
‘s 











THE HANCOCK INSPIRATOR 





The Standard for Stationary, Marine, Locomotive 





AND ALL CLASSES OF BOILERS. 





OVER 31,00 


0 SOLD IN 42 YEARS. 





FEEO TO BOLED 


Adopted by the Largest Mills and Manufactories. 





Send for Circulars to 





THE HANCOCK INSPIRATOR CO. 





73-4 


BEACH 





STREHT. 


BOSTON. 


‘WM. T, BATE & SON, |wtram 


CONSHOHOCKEN, PENNA. 
Manufacturers of 











SELLERS & CO., 





PHILADELPHIA. 


MACHINE AND RAILWAY SHOP EQUIPMENTS. 


Shafts, Couplings, Hang. 
ers, Pulleys, Mill Gear- 
ing, etc., Lathes, Plan- 
ers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hy- 
draulic Riveters, ete. 
Railway Turntables and 
Pivot Bridges Gifford 
Injectors, Sellers’ Im- 
provements. 
New Patterns. Simple. 
Effective. 


New York Office, 


79 LITERTY ST. 











FROM 5 TO 30 TONS. 

NO REPAIRS, PACKING OR ALCOHOL. NEVER 
RUNS DOWN UNDER THE LOAD. 
HANDIER, STRONGER, LONGER LIVED 
and CHEAPER than ANY 


Hydraulic Jack. 


CEO. A.OHL & CO. 


EAST NEWARK, N. J. 








Ee 
POWER PUNCHES, SHEARS, 

We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 pounds 
in weight, and adapted for every variety of work 
The Double machines are equal to two Single ones 
as each side is worked independently. Also 
ADJUSTABLE HELVE 
CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 
‘'he Inventors’ Institute 


COOPER UNION, 


7th & 8th Sts., 3d & 4th Ave., New York City. 


The Institute presents unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &c. It affords also supe- 
rior facilities for negotiating the sale of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 


Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to inventors the opportunity of protecting 
themselves, through the advice of competent ex- 
perts, against losses consequent upon insufficient 
patents, or from procuring patents upon practically 
valueiess ideas * Patents which can be relied upon 
as strong and valid are secured at moderate rates 
in the United States and in all foreign countries 
Circulars and Catalogues sent free on application. 








THE 


Cate Sentinel 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular 


DWICHT SLATE, 


HARTFORD, CONN 





) 
a 











Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 


1 ay 
° 


Allen's High Speed Air Compressors, 







Allen Engines, Stationary and Marine Boilers, Hoisting 
Machinery, Patent Evaporators and Condensers. 








FOR REDUCING 
AND POINTING 





SOHN Me. * REN, 

RIVER STREET, HOBOKEN, N. J. 

by compression or swaging COLD. Ma- 

chines manufactured under patents owned 

by Miller, Metcalf & Parkin, Pittsburgh, 

| Pa. For machines or information, address 
Ss. W. COODYEAR, 

/ WATERBURY, CONN. 
WHITTIER MACHINE CO. 
Best Safety 
For Light or Heavy Work. Ready for Delivery. 

STEAM ENGINES and STEEL BOILERS, 
Agents for Box’s Patent Portable 
Double Screw Hoists. Capacity 
from 1,000 to 20,000 Ibs. 
91 Liberty Street, 
New York! 


1176 Tremont St., 


Boston. 





sve = PUMP 


i IS 


AND THE 


BEST 
HOTS. FOR 
X( 
ATER OLD 


hip) 2500 
4 


\d ») A D) ee 
UPWARDS, . =" 


Lee SOO 
TSA TDF 





THE LOWE PATENT 


Feed Water Heater & Purifier, 


4 FOR 





Heating and Purify- 
ing Water for... 
Steam Boilers. 

Patented July 12, 1877. 

HAS STRAIGHT 

TUBES. 


SIMPLIOITY, 
RELIABILITY 


AND 


EFFIOCIENOY, 
At Less Cost 


Than any other. 


Write for prices and 
further information to 
the manufacturers, 


Lowe & Watson. 


RRINGFPORT 





nANN, 





SCHUTTE & GOEHRING, 


KORTINGS DOUBL 







W 
vy 


WILL L 





| Operated by 


One Handle, | A. P., UPTON, 7 


OVER 30,000 


LEADING BOILER PEEDER, 


| 12th and Thompson Sis., Phil’a. 


Manufacturers of 


E TUBE INJECTOR. 


IN USE. 


YKT 


\RWVI ( TINNHER 


UNAAING UNUEN Ll UUINYIL Ud. 
[FT HOT WATER, POSITIVE IN ITS ACTION. 
SEND FOR CIRCULAR. 


Warerooms 
\, ALLER, 109 Liberty St., New York. 
BELIK, St Merket 84, Chie, 


Offices and 


(liver St., Boston, | My 














Balbinssar She! 
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OF HEAT AND SOUND. 


vy 1. $. Miseral Woe! Ct 


Pic CORTLANDT STREET, | 
NEW YORK. | 


A FIRE- PROOF NON- CONDUCTOR Rw 


Made from Slag of blast furnaces. Enc t Se 


about 90% of its volume of air. Heaviest 
grade about 25 Ibs. per cu. ft. Ss 





Price, 1 Cent Per Lb. 





Manufacturer of 


/mproved Corliss Engine. 


For description, see Vol. 4, No. 14, of this paper. 
ist Avenue, cor, 30th Street, New York. 





UNIVERSAL Patent FURNACE) = 








Betta Sis 





Saves Fuel and Increases Boiler Capacity, Utilizes Waste Gases, and Perfects Combustion. 
thirty per cent. economy guaranteed. 


CORRUCATED CRATE BARS, 


Suitable for Furnace Coal, Screenings and all kinds of waste Fuel. Send for circular. Address 
JAMES WIAHONY, 73 ASTOR HOUSE, NEW YORK. 


H.B. SMITH MACHINE CO, LIGHT UPRIGHT DRILL "sntan' 


925 MARKET ST. 
PHILADELPHIA 
CELEBRATED 


WOOD WORKING g 


Ten to 





























BME TO AN M AC BANISt. 


WM. MUNZER, * 





FORCAR SHOPS, PLANING MILLS, ac. \\ 
Also Maciinery for all purposes. Correspond with us. W, Ww. OLIVER. BUFFALO, N. Y. 


PAD D DEAN BROTHERS, 


PECKS PATDROP PRESS hdl SA 


ae AIP LAST FORGESS = “INDIANAPOLIS, IND. 


Manufacturers of 


Boiler Feeders 


Fire Pumpsand Pumping Ma 
chinery for all purposes. 


SEND FOR ILLUSTRATED CATALOGUE. 
PATENT 


aM BENDING ROLLS 
Made by 








STEEL & IRON DROP FORGINGS. 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN. 








THE CUT REP 








RESENTS ALL 












SIZES THAT 
ARE DRIVEN 


= 4 ‘ — BY BELTS 





It is but the work of a moment to balance the top roll and lower the hinge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being a 
part er extension of the top roll. There is a cast iron bed-plate under the entire machine. To save any 
shifting of belts we put in Friction Pulleys, which enable the rolls to he started, stopped or reversed 
instantly. 





A FULL LINE OF 


Machine Shop Supplies, 


Engines and Boilers, Belting, Packing, Steam 
Pumps, Emery Wheels, Cotton Waste, &c. 


J. H. KERRICK & CO. 


INDIANAPOLIS, IND. 


U.S. Metallic Packing Co. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 
FOR LOCOMOTIVES AND AIR BRAKES. 





Transmiling Hynamomeler, 


(RUDDICK’S PATENT.) 








J. A. OSGOOD, Pte 9 
82 CANAL STREET, BOSTON. 


pp oun: wonue acumen 








© Universal Wood Workers, Planing, Matching 
By oulding, Band and Scroll Sawing Machines, 
he arriage, ‘Wagon and Wheel Machinery, etc. 
BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U. 3. A. 












Correctly Indicates and Registers Horse Power. “The On.y Fertect: 





TRANSMITTING DYNAMOMETER CO. BUFFALO 
Office, 71 Astor House, New York. PORTABLE 
FORGES. 

THE STOW FLEXIBLE SHAFT The Lightest, 










OPERATING Strongest, most 
Gurabie,casi oe 
PORTABLE TOOLS inevery way 
FOR 


The Best Portable 
Forge Made. 


BUFFALO 
FORGE CO, 


Buffalo, N. ¥. 


Drilling, Tapping, Ream- 
ing, Polishing, &c. 
Manufactured by 
STOW FLEX!BLE SHAFT CO, 
Limited. 

1505 Penna, Ave., Philadelphia- 








'CRITCHLEY’S PATENT EXPANDING 


| 
] 
| 





‘ELEVATORS. 


2 a HAND AND POWER. 
AW) | Automatis Batch Doers 


Henricksen’s Safety Clutch, 


j 
! 
4 
jj HEEBNER PATENT GOVERNOR. 


Bear Albro-Hindley Screws, &c. 


CLEM & MORSE, 


413 Cherry St. 
PHILADELPHIA. 








New York Office, gel 
108 LIBERTY ST. ENGINE 





SHEFFIELD GRATE BAR, 


TE BOILER & TUBE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. 


SAVES FUEL, LABOR AND REPAIRS, 
FIOVUGHTOW & CO. 


INDICATOR. 
eal 





CROSBY STEAM GAGE & VALVE CoO. 
J. H. MILLETT, Pres’t. GEO. H. EAGER, Treas. 
GhO. H. CROSBY, Sup't. WALTER P. CLARK, Sec'y. 
Sole Proprietors and Manufacturers of CROSBY'S 
Adjustable ** ties Safety Valve, 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator, 


16 Hudson and 180 Reade Stx., N. ¥ 
ba Manufacturers and General Age nts for The ** VIC. 
TORY *? Steam Cylinder Lubric ator,‘ ‘Single Bell Chime 


Fox Lathes, | 
| Whistle,’ ** Bay State Steam Muffler.” and all instruments 


| for useon Steam Engines, Boilers, &c., send for particulars, 
Turret Head Lathes, | 97 OLIVER ST., BOSTON, MASS. 


SWIVEL HEAD ENGINE LATHES, w. Gc. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


Foot Power Lathes, Slide Rests, &o. 


ae QO. S&S 


Wrought rn Nectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 
Unequaled in Economy 
of Fuel and Rapid 


dieneration o 
Dry Steam. 














1 





Manufactured by CRITCHLEY & WHALLEY, 
3end for Circular. PORTSMOUTH, N. H. 





WHITCOMB MI'G CO. | 
Formerly C, Whitcomb & Co. | 


Manufacturers of 


Machinists’ Tools, | 


WORCESTER, MASS. 


All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 

machinist. Shipped in 
vackages weighing under 
if en Ibs. each. sow in 


IRON PLANERS| 
A Specialty. 


price and tirst-class in 
material and workman 
: ship 
Over 260,000 H. P. in Use for all purposes. 
Catalogues and Conclusive References mailed to 
9 | any address. Drawings and full instructions for erection 
furnished with each boile ar, making errors yee guna 


AGENTS: 
M.C. BULLOCK, 80 Market St., Chicago, HI. 
| ALEX. E. BROWN, 130 Water St., Cleveland, Ohio. 
| GEO. J. ROBERTS & CO., Dayton, Ohio. 











FOR ALL KINDS OF FUEL. 


SEND FOR CIRCULAR. 


POND ENGINEERING 00, 


709 MARKET STREET, ST. LOUIS, 
130 W. SECOND ST.. CINCINNATT. O 


JONES’ =e ree" “JAMB PLATES & BOILER SETTING. 





Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid incombustion of gases 


Ask your Boiler Maker for it. 


Manufactured by 


fohoes Trou Foundry and Machine Co. 


COHOES, N. Y 


AND & POWER SHAP. 
ING MACHINES, Full 
length of stroke 6 in, ‘May be 
CD adjusted to any less distance 
desired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
»5 inches, 

For full particulars apply 
to 


BOYNTON & PLUMMER, 
Worcester, Mass. 


Chucks, 

















CONCAVE MOULDING CUTTERS, 


For Cabinet, Car and Mill Work, 


NF aa MRCHERES | 


Manufactured by 
MORRIS L. ORUM, 
448 North | 2th St., Philadelphia, Pa. 
t?-SPECIAL MACHINERY TO ORDER. 
Westcott's Combination Cais 
Pct hn Both Scroll and Geared. 


Greater capacity Jaws 
reversible. No projecting 
i, screws in the rim. Move- 
} ments independent, uni- 
versal and eccentric. 


Oneida Steam Engine 
aud Foundry Co. 


ONEIDA, N. Y. 


THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac 
tical Treatise on Steam 
Engineering sent on ap- 
plication. 

The Hartford Engineering 

Company, 


HARTFORD, CONN. 
New York Office, 


Rooms 72 and 73 Astor 
House. 

















Send for circulars. 

















Built for Heavy and 
Continuous Work, and 
adapted to any re- 
quired speed 













Hill, Clarke & Co., Agents, 
86 Oliver St., Boston 


























AMERIC. AN 


MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL, 

















SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 





Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjust: ible Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to orde r. 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD 8S. TABER Pres’t and Treas. 


r. W. MOSS, 


80 JOHN ST., N. Y. 


STEEL +x2_FI LES, 


EZXAMMERS. 
Warranted Cast Steel, for Dies, Punches, 
Turning Tools, Taps, Reamers, &c. 
IMP’D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 





Patent Portable 
Valve Seat 
Rotary 
Planing 
Machine. 
Descriptive Cir- 


cular on appli- 
cation 


L. B. FLANDERS MACHINE WORKS, 
PEDICK & AYER, Prop’rs, 
1025 Hamiiton St., Philadelphia, Pa, 
New Descriptive Circular on application. 


R. HOE & CO. 
Printing Press, 


Machine and Saw 
MANUFACTURERS, 


Grand, Sheriff, Broome & Columbia Sts, | 
29 & 31 Gold Street. 











Drills, 











ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS, 









u, PATO 2. 
PR.6-7S.06T 2-1 


Tapped to the U. S. and Whitworth Standard 
Gauges. Adjustable to all variations in the size of 
fittings. Can be resharpened without drawing the 
temper by simply grinding them. Possessing prac- 


Principal Office, 504 Grand St. cor. Sheriff, sen Po 
’ tical advantages appreciated by all mechanics. Cir- 


NEW YWorRkz. c ulars sent free on application. 


EM Pl Re = FORCE Ss) ‘Wanufactured by F, ARMSTRONG, Bridgeport, Con. 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back Motion. 

Send for circwar. 


EMPIRE 
Portable Forge Cr, 


COROES, N. Y. 
J. A. FAY & CO., SINciNnaTts 


ss Ohio, U.S. A. 
BUILDERS OF IMPROVED 


Wood - Working Machinery. 


Embracing nearly 400 Machines for 


Planing & Matching, 


Surfacing, Mou ding, Tenoning, Mor 
tising, Boring, and Shaping, &c. 








Machinists, Engineers, Mode) ‘Waker 


and all classes of Mechanics can find 
TOOLS to suit them at 


184to188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOCUES FREE. 

















Variety and Universal 


WOOD WORKERS. 
Band, Scroll and Circular flows, New Haven Manf’g Co. 


Resawing anon hines, Spoke anc 
ac 
NEW HAVEN, CONN. 


Iron - Working Machinery, ¢ 


etc. All of the 2 Ghat standard of 
PLANERS, SHAPERS, DRILLS. 


excellence, 
nae © 


ELECTRIC LIGHT. |} 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Meehines and Eiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 





D. L. 


OLN EY W. MASON & 
Friction Pullevs, Clutches and” Elevators, 
PROVIDENCE, R. 1! 


LYON, Sec’y. 

















D. SAUNDERS SONS, 


MANUFACTURERS OF THE ORIGINAL 


IL.X.L. 


Pipe Cutting & Threading Machine, 


BEWARE OF IMITATIONS. 


None Genuine without our Trade-Mark and Name. 





TRADE 
MUVK 


Pipe Cutting and Threading Machines, 
For Pipe Mill use a Specialty. 


Send for Circulars. 


STEAM AND GAS FITTERS’ HAND TOOLS, 


MACHINIST 


{|Apriz 29, 1882 








"THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 a St., New York. 


| golland & Thompsen: 


Troy, N.Y. 








Manufacturers of the 


HOLLAND 


 TLUBRICATOR. 


| i For lubricating the valves & | 
lj cylinders ot steam engines. 
Operating with downe 
| ward visible drop. The 
Princip e of this Lubricator 
| is entirely new ;being the only 
} one manufactured opera'ing 
) witha downward visible drop, 
anddoes not conflict with any 
other Patented t.ubricator. 
| wrotected with Letters 
Pate ant, granted July 5, 1881. 
Ce” A saving of from to 9 
| percent. in cost of oils 
For Sale by | 
f H. PRENGISS & O49,, | 
42 Dey St., New York. | 


amper Regulators and Gage wae 
MURRILL & KEIZER, BALTO. 


FRICTION sn 


JAS. HUNTER & SON, 





y 








SLUTeH PU 
D CUT-OFF COUPLINGS, 


Wiley & Russell Mfg. Co. 


GREENF'TELD, MASS. 
Lightning Screw Cutting Machinery and Tools. 





SEND FOR ILLUSTRATED PRICE LIST. 





KATZENSTEIN’S 
Self-Acting 


ci “METAL PACKING 


4 For P ston Rods, Valve 
Stems. &c. 
Adopted ana in use by the 
principal [ron Works, En- 
gine Builders and Steam 
ship Companies within the 
last cigbt yeurs in this and 

foreign countries 
Z%. KATZENSTEIN & CO., 
85 Desbrosses St., N. Y. 


LLEYS 

















North Adams, Mass. 





IMPROVED 


MACKENZIE BLOWER 


MADE BY 


‘SMITH & SAYRE MFG 60, 


245 Breadway, New York. 


HAS NO EQUAL | 
FOR A_ PRESS- | 
URE BLAST. 
GIVES A DEFT- 
NITE QUAN- 
Tits OF AT® 
without refer- | 
ence to condition | 
of Cupola. 
SPEED AN p| 
ar ER 


IAN 
LANY OTHER | 


BLOWER. 
WILL GIVE ANY REQUIRED PRESSURE | 
AT 50 to 100 REVOLUTIONS PER MINUTE. | 
SEND FOR PRICES. 


KEYSTONE INJECTOR 


SIMPLEST® BEST, 
BOILER FEEDER 
MANF'CD BY 

E.TRACY 


SI 513 NT 12% ST, 
PHILADELPHIA PA. 


















-FOR CIRCULAR. 








For Foundries and Machinists. 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 





| 32 Park Place, 


| 
YONKERS, N. Y. 


Wronze, now so well known to the trade. Send 
for pamphlets. 

A. KAUFMANN, 
New York. 


S. and Canada. 


Sole Agent for the U. 












7592 | 
KEY SEATING MACHINE $55°9 | 


SEND FOR eaten rh 
‘Ww: Pp. DAV! 


ie — NORTH BLOOMFIELD, 
.¢ ONT. CO. N.Y. 





| 
, 








WE CHALLENGE THE WORLD FOR ITS EQUAL 


Ee Wee aN aay oS DUI a, 
Schuylkill Falls, Philadelphia. 





Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $100 perinch Most lib- 
eral discounts to dealers. Send for circular. 


CRAIG'S HYDRAULIC GOVERNCE, 


FOR STEAM ENCINES, 


The Most Perfect Governor Kiown. 


RUNS IN OIL. 
Guaranteed to ac- 
; curately regulate 
me all classes of en- 
CE gines. 
Illustrated and descriptive 
Catalogue sent on application. 
Correspondence solicited 


W. H. CRAIG & CO, Scle Manutr’s, 


Mass. 











} 


Lawrence, 


—New York Agent— 


Ludi ow Valve Mfg, Co. 


OFFICE AND WORKS: 
928 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 
TROY, N. Y. 


VALVES—Double and_ Single 
Gate, 1-2 in. to 48 in. outside and 
inside Screws, Indicator, etce., for 
Gas, Water and Steam. 


Also, 


FIRE HYDRANTS. 


SEND FOR CIRCULAR. 


=. ae LD, 





= 


Successor to A. F. PRENTICE & CO., 
Manufacturer of 


MACHINISTS’ TOOLS. 


IMPROVED UPRIGHT DRILLS, 
with Lever Feed, and Wheel Feed with Quick 
Return Motion. 





| Hewes & ru 








Made of Steel through- 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


T.R. ALMOND, 
84 Pearl 8t., Brooklyn, N. ¥. 














tron Works, 


Newark, N. J, 


Manufacturers of 
PLANERS, 
LATHES, 
EAR CUTTERS, 
SHAPERS, 
SLOTTERS, 


Hydraulic Oil Presses and 


Sugcr! state Machinery, 
Sha gee ring, 
Heavy Tlarers a €pecialty. 


Gear ¢ ar rs in Stock, 


One 10 in. flotter in Stock, 








Aprit 29, 1882. ] 
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WOODBURY, BOOTH & PRYOR, THE PORTER - - ALLEN HIGH SPEED ENQCINE. 


a: BE MERRICK, President and Treas, 
. BOSTWICK, Secretary. 


Manufacturers of 


Automatic Cut-Og; 
Fixed Cut-Off 
and thde Valve 

STEAM 
ENGINES, 


Tubular Boilers, 








HEWES & Sr a. IRON WORKS 





“4 . ; 
Tabular Boilers aa Steam Fittings. cumin taken for complete Motive Power Outfits 





SF: RATES eta 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 


for the Porter-Aller 
Engine on _ contract 
time. 


Orders solicited for 
Iron and Brass Cast- 
ings in the rough. 

Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 





> IRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
IRON SHAPERS, 
ENGINES & BOILERS 


A GENERAL LINE 


IRON AND WOOD WORKING 


MACHINERY. 


| 
| 


Manufacturers of 


The ALLEN PATEN! 
HIGH-SPEED 
ENGINE, 


Both Condensing and 
Non-Condensing, espec- 
~ ially designed and con- 
structed for the Rolling 
and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
uniform and economi- 
cal power. 


OF 





-NEW OTTO 


vos without Boiler, Steam, 
, Ashes or Attendance. 

Started ‘Instantly by a Match, 

gives full power immediately. 


When Stopped, all Expense Ceases. 


No explosions ; No Fires nor Cind- 
ers; No Gauges ; No Pumps; No 
Engineer or other attendant while 
running. 


Boston Agency, HILL, CL ARKE & OO. 2 


New York City Agency, 


SILENT GAS ENGINE. TOOLS&SUPPLIES 





In Store and to Arrive. 


O. L. PACKARD, 


Milwaukee, Wisconsin. 


Unsurpassed in every respect for 
Hoisting in Warehouses, Printing, 
Ventilating, Running small Shops 
etc. 2,4 and 7H. P. and upwards 


Built by 
SCHLEICHER, SCHUMM & CO, 
3045 Chestnut St., 





\JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of the MATTHEWS 


Patent Automatic High-Speed Engine, 


For Electric Lights and other purposes requiring 

= ady, reli - ower. The best and cheapest in 
e market. 1. P. for $500. Also, manufacturer 

Mt ‘the Matthews PATENT PLANING MACHINE, 





‘THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 


Teeth cut diagonally. Grips Round Iron or Pipe. 








AMERICAN SAX CO. 
TRENTON, N. J. 





: R \. PHILADELPHIA. 
36 & 38 Oliver Street. 


JARVIS PATENT FURNACE, 


FOR SETTING 
TEAM BOILERS. 


Economy of Fuel, with increased ¢ apac ity of steam power. 


A. C, MANNING, 38 Dey Stree... 








NVILLE— cyareRrs- 
“ eerranen® AND And SUM BY 
HENDEY MACHINE CO. 
qpucot tye cone 
SEND FoR “cATALOGY 
















] Hand Planers, with chuck and centers, Hollow 


STEEL, 
Will bu 


The Hendey Machine Co. 
TORRINGTON, CONN., U. 8S. A. 


Manville Patent Iron Planers and Shapers, 


15 i», Shapers, 24 in. Shapers, 314 ft. x16 in., 5 ft. 3 
20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 





POND 





Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata 


The same 
utilizes the waste gases with hot air on top of the fire. 


And 130 W. Second St., 


principle as the SteMANS’ Process OF MAKING 


rn all kinds of Waste Fuel without a blast, includ- 


ing screenings, wet peat, wet hops, sawdust, logwood chips, 
slack coal, &c¢. 
Send for circular. 


BERTON & NICKEL, New York Agents, 


A. F. UPTON, General Agent, 
7 Oliver St. (P. O. Box 31401,) Boston, Mass, 


No. 92 Liberty Street. 
ENGINEERING CO., Western Agents, 
709 Market Street, St. Louis, 


Cincinnati, Ohio. 





logue gives many names of users of our tools. 








MECHANICAL DRAWINGS. 


Copies or Tracings of any class of machinery pote 
pes used in Europe. 2000 designs. WO¢ 
RICHMOND, Mechanical _ Engineers a 


Draughtsmen, 176 Broadway, N. Y 





NEW AND SECOND-HAND 


IRON WORKING 
MACHINERY. 


‘Large Side or Surface Planer 


“71 OLIVER STREET, BOSTON, 


BRIDCEPORT, 
Conn. 


JOHN H. WRIGH 


MANUFACTURER OF 


fuicapacityy Lathes and Planers, 


isstronaly gearedand in Grst-class pow THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


T. LUND, laving formerly been a contractor in building the 
same, will give first-class work to all who 
favar me with their orders 


New & Second-Hand fppy’ S TWIST DRILL GRINDER 
MACHINERY. 


FOR SALE. 
pan for planing heavy castings: 
2’ long, 4’ high: 
e conaiti ion. 
Ss. 


Miass, 


























APRIL 12, 1882. | 
Two Engine Laihes, 42 in. x16ft. Triple Geared. Will Grind 
Ames. New. Juuel, APRIL 4, (882. 
— Engine Lathe, dog Bee owery mtn pus. t 1 : Engine Ls athe, 14in. x6 ft. Grant & Boge rt. New. accurately 
“ 92 12 se 
One * « 24in, x 12ft. si os July 1 1 M6 “ 16 le Hy . “ Twist or 
One “ “ Q4inix lott. |“ 1“ “ 47 ~ se oo 4s wis 
“ os ‘ ' tin,gkx9 . rian. 
ga EI Regt, 1 IME SIL Loge © Barker, Flat Drills 
One * “ 20 in. x 8 ft. oT New. ! gq « * 4 re x Ae bse : 
One * * 18in.x10ft. Jones&Lamson. New. 1 Y “ — . . oo ‘ dei : 
Three Engine Lathes 18in.x8ft. Jones & Lamson { ~~ “ 4 reg ~— 4 3 — : Price $80. 
ew. ; 1 Fox 4“ Bin. xh % ike & De “cs —- 
One Engine bate, s in, x7ft. Armsley & Harring- 1 Turret “ oo x 7 ey. “ Send for 
ton, Good order. 1 Planer, 24 i 924in x6ft W ; ‘ aia 
One Engine Latne, 18in. x7 ft. Thayer & Houghton. 4 ape. 2 os : = in x . weotuan. air ord : 5 
Good oruer. 1 20in. Upright Drill. “Prentiss. New. on Circular. 
One Racine lathe, gz 6-7-8 ft. Bridgeport Mch./1 18in. Lever Dill. Reed. : 
00. OrgKs. ew. 2 1 rig ) mrentia - — 4 er ° a " . —— 
Six Engine Lathes,16 in. x6 ft.-7ft.xSft. Ames. New. | fod U1 ~ ' : a , . ew: JAWER D. FONT. Hole Ant. 101 Chambers Rt. N.Y. 
Two ° ” 15in. x6 ft. Jones & Lamson. New. 1 10 in. Shape Joul Ne ARN ’ 
One 15in.x6ft. Biather’s. New. 1 Schlenker Bolt Gould to take sizes from \4 to 1! P: = Foot and ncomy Sl 
One * “ 15in. x6ft. with Turret. Flathers inches inclusive, New 4 i npg Tomealase hie 
ab New, a ; : 1 Twist Drill Grinder, Eddy. New. for Actual Work shop Business. 
Two Eugine Lathe, !4in.x6ft, Star Tool Co. New 1 Foot Power Hammer. Standish Lathes for Wood or Metal Circu- 
One * : 131n.x6ftt. Ames. New. All kinds of Chucks and smill Tools. FEUDS FOR 0 a fe ane hem , 
One “ “ 13 ft. x 5ft. “ee ‘“ 9 lar Saws, Scroll Saw s, Formers, 
Six gliand Lathe 1s.to x5ft.. Hendey. New NEW YORK AGENCY OF THE TANITE CO: aeeneeeers, fe ger ae ane — 
One Planer, 15in, x3 ft. Snow. i par se A a ae pnd 
One Planer 17 in. x3% ft. Good order. scriptive Catalogue and Price 
Oue * in. xddgft. Thayer& Houghton. Good H, PRENTISS & COMPANY, List Free. 
order. 42 DEY STREET, NEW YORK. Ww 4 27 tonN BA RNE IS, 
One Planer #4 in. x5 ft. New Haven. Good order. > been Sean ockford. Tl. 
One “* in. x5ft. Whitcomb Al. 
Two “ 26. x6iit. Brettell. New. EL I | : I * ( : I ; A =) re ks ; RZ ( \CO 
One “* 2in.x6ftt. Ames, New. - 
One ‘* 301n.x8 +7 Fitchburg. © ew 36 p Efi s 
One “ 8Tin.x10ft. Second-hand. Good ord r. } 
One 6 in. Stroke Shaper. Boynton. New. ts TREET, BOSTON, MASS. 
gee 15in. Stroke Shaper. Hendey. Nev. fa . 
ne 15 incp Stroke Snaper. Gould & Eberhardt. New. E W A C fad E § al T “s 
One 20 in. Stroke Shaper. G. & E. M 4 Ri oO oO oO Ls 
One 24 in, Stroke Shaper. Hendey. _ 
One Screw Machine. New Pattern. Wire Feed. i Siy 2 iy 
eet: 4 of ppg Des. Prenties. Hew. List of Sizes for Quick Delivery. 
20 i Jpri ril 66 “ 
Cees. eee . ‘4 LATHES. PLANERS. 
One 24in, * ‘« Ames. New, 18 in. swing, 6 ft. bed. Ames. 16 in. x 16 in. x 34 ft. Parker. 
One 38 in. ” New Haven. New le ‘“ 6 OS . ‘ an: er ~ 2 
Three Sensitive Drills, | 1 ) 6 Nutted. Barnes, 2" in. x 20 in. x 5 ft. Hendey. 
25 Lincoln Millers and Vises. Guod order. «6 Bi 66. 66 epe o 99; 99: : ee 
One No. 3 Garvin Hand Miller, "New. 7 Y re 6 W right. (1 aaa) 22 in. x 22 in. x4ft. Pease. 
One 10 tb, Air Hammer. Hotchkiss, Good order, 19 S$ Gray. 22 in. x 20 in. x 4 ft. Pond. 
One 200 lb. Branley Hammer. Al. 90 «“& 6 1“ « Fifiel | OA? eye oy 4 J 
One 60 lb. Bradley Hammer. New. : ifield. 24 in. x 24 in. x 6 ft. Ames. 
Allsizes Bradley Hammers furnished toorder promptly |20 “ “ JQ « « “6 94 in. x 24 in. x 6 ft. Hendey. 
6s . >: >: > f . 
E i" BU i LARD 21 “ 10“ * Blaisdell. 26 in. x 26 in. x 6 ft. Gleason 
“ 6 . - = : 
P ; ’ 24 - a us 30 in. x 30 in. x 10 ft. Fitchburg. 
‘ ‘ ) ‘ : 9: E 
14 DEY Bax NEW YORK, 26 “12 “ © Lathe & Morse. 32 in. x 32 in. x 10 ft. Gleason. 
General Eastern Agent tor 26“ “ 96 « «& Powell. 
Y ¢ , > Py . 
AKRON [RON C0’S Patent Hot}86“ “ 16 “ Fitchburg. 


Polished SHAF TING. 


No. 2 Cabinet Turret Lathes )} 


“ 1 Fox Lathe, Immediate delivery. 


Second-Hand & New 
MACHINERY. 


April 12, 1882. 


The following New and Improved Machinists Tools 
are part of what we have for early delivery. 

1 86in. x 36in. x 9ft. Iron Planer, 2d-hand. April. 

2 30 in, x2Vin, x8tt. Planers, New. April. 

2 sU1n. swing, 15 ft. bed. Epgine Lathes, ** 

1 22 in. swing, 183 ft. Bea kngine Lathes. “ 

5 22in. x 12tt, Engine Lathes, April. 

3 19 10, swing, WW fi. Bed E ngine Lathes. April. 


4 1llin. {t. April. 
230in. * U pright Bac i eaanasl Drills. 
2 9in, Shapers, New. April. 
1 1lin. Shaper, 25in. Traverse. April. 

The tollowiny on hand; 
1 30in swing, 15 ft. Bea Engine Lathe. 
219in. 10 ft, New. 
S10. & S tt. “ ae vl 
$18in, ** ft © at sg 
tin. ©¢ 6 ft. ~~ * 2d-hand, 
ihn * 4 ft. at ag 2d-hand. 
119in, ‘ 4 ft. ao vii New. 
iis. 63 9 ft. Hand Lathe. New. 
inn, * 41g ft. Bed Hand Lathe. New. 


1 Boring Lathe, 16 tt. bed. 60 in. swing. 
1 Round Arbor Fox Lathe. Fine order. 
2 48in, Swing Kadial Drilis. New 
2 38 in, Swing Upright Drills. B. G. & 8. F. 
2 26in. Drill8. B.G.&S.F. New. 
1 18in. Bench Drili, 
2 Wall Drilis, heavy. Second-hand. 
1 Index Miller. 
2 Milliug Machines, Lincoln pattern. Second-hand 
2 Mauhattar Arms Co, Millers. Second-hand. 
1 Sellers Milling Machine. 2d-hand. 
1 Face Milling Machine, Second-hand. 
1 Pond’s Double Milliny Machine, 2d-hand, 
1 No.2 Screw Machine. New. ‘Turret Head. 
1 Screw Head Slotter. Second-hand. 
3 Second-hand Profiling Machines, 
534% in Hyde’s Patent Centering Machines, 
1 Emery Grinder, 2d-hand, for 10in. Wheels. 
i Pipe Cutting Machine, Second Hand, 2 in, 
1 144 in, Wood & Light Bolt Cutter, New. 
1 Bolt Pointing Machine. Second-hand, 
1 Double Nut Tapper. ‘ew. 
1 Horizontal Boring Mill, 60 1n. Swing. 
1 Horizontal Boring Machine, 10 in.Swing. 2d-hand 
1 Betts, No. 2, Power Punch New. 
4 Double Acting Presses, No. 3, nearly new. 
4 Single-Acting Presses, for power, 
100 Foot Presses, nearly new. 
1 Medium Power Punching Press. 
2 Small “Presses, 
1 Foot Punch, with bench. New. 
1 Lot Pistol Machinery. Second-hand, 
3 Grina stones and Frames. 
1 Steam Hammer, Cylinder 64x18, 2d-hand, 
1 Crane. Second-hand z0tt.jjb 6 Tons. 
1 4Side Moulding Machine. New. 8 in. 
Lot of Forges 1 Band Saw, 1 Slat Tenoner, 1 
Railway Saw Bench, 1 “oot-power Circular Saw, 
Cold Rolled Shatting, Palieys, Hangers, Coup- 
lings, &c., always in store. 


New. 


60 and 72 in 


New. 


Second hand. 
ti 


‘The George Place Machinery Agency, 


121 Chambers and 103 Reade Sts., New York. 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, RK. I. 


MANUFACTURERS OF 


Machinery and Tools, 


This machine is self-reversing by slightly 
pressing the operated upon 
against the end pf the tap, and drawing it 
direction when the work 


piece to be 


in the opposite 
is done, 

‘The over-head work consists of two pairs 
of adjustable hangers, with two counter 
shafts, cones to vary speed, tight and loose 
pulley, two pulleys to drive machine, an 
iron shipper-red with belt guides, shipper 
doy The tight and loose pull 
eys on counter-shaft are 10 inches diameter 
Counter-shaft should 
run 260 turns per minute. Weight of ma- 
chine, with over head work, about 500 | 
pounds. Price, shown | 
boxed and delivered at Raiiroad or | 
$110. 


and stops. 


and 21, inches wide. 





with everything 
in cut, 
Steamer, 


TAPPING MACHINE, 


For Manufacturers of Fire Arms, Sewing Machines, ce. 


in Providence, 





GAR WHEEL AND AXLE 
MACHINERY, 


R. R. and Locomotive Shop Fquipments,| "4 











DOUBLE “AXLE LATHE. 
NILES TOOL WORKS, 


HAMILTON, OHIO. 








M AC HINIST. 





J 


“ 


1882 


{[Aprit 29, 














|THE PRATT & WHITNEY co. 


HARTFORD, CONN., U.S. A. 


Manufacturers of 


MACHINIST’ TOOLS, 


GUN, AND SEWING MACHINE 
MACHINERY, 


Screw ‘Thread Cutting Machinery, 


SCREW PLATES, 
Hand and Power Bolt Cutters, 


with Adjustable Dies, having Chasers 
made on the Intere hange sable System, 
and that may be sharpened by grinding. 
Single and Double Head Open Die, Bo t 
Cutters, Nut Tapping Machines, Hand, 
Machine Nut, Machine Screw, Pipe Pul- 
ley, Stay Bolt, and Hob Taps. 








, Send. for Illustrated Catalogue and 
NATIONAL Bout Curtrrr. Dorste Heap. Price Lists. — 





THE BILLINGS & SPENCER CO., 


HARTFORD, CT. U.S. A. 
MANUFACTURERS OF 


BILLINGS DOUBLE ACTING RATCHET DRILLS, 


We manufacture two sizes, 1034, and 1334 inches rf 
length. They are Drop-forged of the best Bar Iron and 
Steel for the purpose, and are made to use Morse Taper 
Shank Twist Drills, also provided with socket with square 
taper bole for Square Shank Drill. 

This Drill can be changed from Bight 
to Left Hand Drilling by simply 
moving the Pawl to right or left. 

Price for 1034’ with Socket, to Handle 
Drills, from 4 ih to 29-32” inclusive, and 
-ocket, for Square Shank Drills, $14.00. 

Price for 1334 with Two Sockets, to Han- 
dle, Drills from 4” to 1144” incl: sive, and 
Socket for Square Shank Drills, $18.25. 


DROP FORGINGS OF EVERY DESCRIPTION. 











\ Wa 
S\N! 
\ LLL 


















GRANT & BOCERT, 


FLUSHING, L. IL, N. Y. 


MANUFACTURERS OF 


FIRST-CLASS MACHINE TOOLS, 


Having found it necessary to builda FOUNDRY to insure the success of their own 
work, are prepared to promptly execute all orders for first-class machinery CASTINGS. 





| 
| 
| 
| 
| 





Se RAY IS 


GRINDSTONE. DROSSENY MACRINE 


jh true a stone in ten minutes, WITHOUT ust 
aranteed satisfactory. Price, $15.00. 


CG. A. GRAY, JR & co. | 
OTNCINN 






'E. W. BLISS, #07 


MANUFACTURER OF 


Presses, Dies, 
|AND SPECIAL MACHINERY 


ATI, OHIO. FOR SHEET METALS. 








Worcester, Mass. 





LE 


DAVID W. POND, *~ 


PRESIDENT, 
B. FRANKLIN, Vics-PREsiwEnNtT. 
2 B. PIERCE, Secrevary. 


J. M. ALLEN, 
W. 





‘ 
oy 





Engine Lathes, Planers, Drills, &c. 


Send for Catalogue of New Designs. 
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Punching Pressas = 
DIES AND OTHER TOOLS | 
SMEET mETAL, ‘eooes, _ 
DROP FORGINGS, ac, \ ea 
“ieee Lodge, Barker & Co. 2 i 
/ S. E. Cor. Pearl = & 
THOS, DANILEL, and Plum Sts. a 
ATTERN MAKE _ CINCINNATI, 0. ~ 
60 FULTON ST., NEW YORK. Manufacturers of al 
Electrical and Intricate Cote Work a Specialty. 


18” ENGINE MmATEES 


Emery Wheels & Grinding machines. 
THE TANITE CO. 


Stroudsburg, Monroe County, Pa. 


Orders may be dire ected to us at any of the following addresses, at each of 


which we carry a stoc 
New York, 42 Dey St. Pittsburgh, 137 First Ave. 
Chicago, 152 & 1541 ake St. Indianapolis, Cor, Maryland & Delaware 
Chicago, 40 Franklin St. Sts. 
Minneapolis, 254 Second Ave,, South. New Orleans, Cor. Union and St. Charles 
Philade phia 925 Market St. Sts. 
Boston, Cor. High & Oliver Sts San Francisco, 2 & 4 California St. 
St. Louis, 209 North Third St. Portland, Oregon, 43 Front St. 
St. Louis, 811 to 819 North Second St. L iverpool En, 42 The Temple, Dale St. 
Cincinnati, Cor, of Pearl & Plum Sts, Sydney, N.S ny 17 Pitt § 

















Babcock & Wilcox Wat@r-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions, 


678 H. P.in use by SINGER MF’G CO., ety York; 
WP. by HARRISON HAVEMEYER & CO ‘Eniladelpt he 
2,880 H’ P. by DECASTRO & DONNES SU 
ING CO., Brooklyn; 4.600 H. P. by AMERICAN RAEN 
SUGARCO., Buffalo ;1,3650 H. P. by THEJ ESSUP & MOORE 
¥ are « co. » Wilmington; 720 H. P. by RARITAN 4439 
an . New 600 P. by STUDEBAKER 
ROS, ME" "G CO” ome Bend, Und, and bandoots of others 

B all kinds of business, from ‘50 . P. to P. eac. 
Centennial dotivion Medal awarded this bby for high. 
est economy an Mont nega on test. 

Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CoO. 
80 Courtiandt Street, Now York. 


STEEL FOUNDRY, ®¥FFAto. 


"LETCHWORTH, Proprigtors. 


and Correspondence Solicited. 



































MANUFAOTURER 


BTAPS & DIES 


J.M.CARPE ae nea ’ 
i ThE 
PAW TUCKET.R.L. ail LETTE 














